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A b s t r a c t

T h i s  s t u d y  co m p ared  b r a n c h i n g  ( f o r w a r d  s k i p p i n g )  and 

n o n - b r a n c h i n g  ( l i n e a r )  i n s t r u c t i o n a l  t r e a t m e n t s  u s i n g  a d e s i g n  

w h ich  a l l o w e d  f o r  p o s s i b l e  a p t i t u d e - t r e a t m e n t  i n t e r a c t i o n s  (ATIs) 

b e t w e e n  s t u d e n t s 1 p r i o r  f a m i l i a r i t y  and t h e  t y p e  o f  t r e a t m e n t .  

L e v e l  o f  p r i o r  f a m i l i a r i t y  was h y p o t h e s i z e d  t o  i n t e r a c t  w i t h  

t r e a t m e n t  s o  t h a t  s t u d e n t s  who w e re  p r e f a m i l i a r i z e d  would  t a k e  

l e s s  t i m e  f o r  t h e  b r a n c h i n g  t r e a t m e n t  t h a n  f o r  t h e  l i n e a r  t r e a t ­

m e n t ,  w h i l e  s t u d e n t s  who w e re  n o t  p r e f a m i l i a r i z e d  w ou ld  t a k e  t h e  

same t i m e  f o r  l i n e a r  and b r a n c h i n g  t r e a t m e n t s .  F o r  p r e f a m i l i a r ­

i z e d  s t u d e n t s ,  a c h i e v e m e n t  from t h e  l i n e a r  t r e a t m e n t  w ou ld  be  

l o w e r  t h a n  f rom t h e  b r a n c h i n g  t r e a t m e n t ,  w h i l e  s t u d e n t s  who w e re  

n o t  p r e f a m i l i a r i z e d  w e re  e x p e c t e d  t o  a c h i e v e  a b o u t  t h e  same 

w h e t h e r  t h e y  w ere  g i v e n  t h e  l i n e a r  o r  t h e  b r a n c h i n g  t r e a t m e n t .  

P r e f a m i l i a r i z e d  s t u d e n t s  w e re  e x p e c t e d  t o  make f e w e r  e r r o r s  on  

t h e  i n s t r u c t i o n a l  p r o g r a m  t h a n  t h o s e  who w e re  n o t  p r e f a m i l i a r ­

i z e d .  For  t h e  l i n e a r  t r e a t m e n t ,  t h o s e  who w e re  p r e f a m i l i a r i z e d  

w ere  e x p e c t e d  t o  h a v e  l e s s  p o s i t i v e  a t t i t u d e s  t o w a r d  t h e  i n s t r u c ­

t i o n  t h a n  t h o s e  who w e re  n o t  p r e f a m i l i a r i z e d .

T h r e e  v e r s i o n s  o f  a c o m p u t e r - a s s i s t e d  i n s t r u c t i o n  (CAI)

p ro g ra m  w ere  g i v e n  t o  120 s u b j e c t s  (36 m a l e s  and  84 f e m a l e s )  who

w e re  r a n d o m l y  d i v i d e d  i n t o  t h r e e  e q u a l  g r o u p s .  One h a l f  o f  e a c h

g r o u p  was  p r e f a m i l i a r i z e d  w i t h  t h e  c o n t e n t  o f  t h e  l e s s o n s ,  w h i l e

t h e  o t h e r  h a l f  was n o t  p r e f a m i l i a r i z e d .  One g r o u p  u s e d  a l i n e a r

(no s k i p p i n g )  v e r s i o n  o f  t h e  p r o g r a m ;  t h e  s e c o n d  g r o u p  u s e d  a

v e r s i o n  o f  t h e  p r o g r a m  w h ich  em p lo y ed  f o r w a r d  s k i p p i n g ;  a n d  t h e
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t h i r d  g r o u p  was a yoked  c o n t r o l  f o r  t h e  s e c o n d  g r o u p .  A p o s t t e s t  

and an  a t t i t u d e  m e a s u r e  w ere  a d m i n i s t e r e d  when t h e  i n s t r u c t i o n a l  

p r o g r a m  was c o m p l e t e d .

P o s t t e s t  s c o r e s  and  t h e  d a t a  g a t h e r e d  by  t h e  p r o g r a m  

w e r e  a n a l y z e d  u s i n g  a 2 X 3 ANOVA. A l t h o u g h  p r e f a m i l i a r i z a t i o n  

r e s u l t e d  i n  s i g n i f i c a n t  b r a n c h i n g ,  t h e  h y p o t h e s i z e d  i n t e r a c t i o n s  

w e re  n o t  f o u n d .  The p r e f a m i l i a r i z e d  g r o u p s  a c h i e v e d  c o n s i s t e n t l y  

b e t t e r ,  and t h e  b r a n c h i n g  g r o u p s  t o o k  l e s s  t i m e  f o r  t h e  i n s t r u c ­

t i o n .  I n  a d d i t i o n ,  t h e  y o k ed  u n f a m i l i a r i z e d  g r o u p  d i d  c o n s i s ­

t e n t l y  b e t t e r  t h a n  e x p e c t e d .  The a b s e n c e  o f  t h e  e x p e c t e d  i n t e r ­

a c t i o n s  a p p e a r e d  t o  be  d u e  t o  a c o m b i n a t i o n  o f  s u b j e c t s '  c o m p a r a ­

t i v e l y  p o o r  r e t e n t i o n  o f  t h e  l e s s o n  m a t e r i a l ,  a  lo w  l e v e l  o f  

i n s t r u c t i o n a l  s u p p o r t  f o r  t h e  u n f a m i l i a r i z e d  g r o u p s ,  and  f e e d b a c k  

p r o v i d e d  b y  t h e  p o s t t e s t .  The i n s t r u c t i o n a l  s u p p o r t  p r o v i d e d  by 

t h e  f o r w a r d  s k i p p i n g  s t r a t e g y  f u r t h e r m o r e  t e n d e d  t o  p r o v i d e  more 

d i f f e r e n t i a t i o n  a t  t h e  t o p  o f  t h e  a c h i e v e m e n t  s c a l e  a n d  l e s s  a t  

t h e  b o t t o m ,  w h ic h  h i n d e r e d  t h e  d e t e c t i o n  o f  i n t e r a c t i o n s .

F u r t h e r  i n v e s t i g a t i o n  s eem s  w a r r a n t e d  u s i n g  b o t h  a more 

c o m p le x  f o r w a r d  s k i p p i n g  s t r a t e g y  (so  a s  t o  p e r m i t  b e t t e r  d i f f e r ­

e n t i a t i o n  b e t w e e n  u n f a m i l i a r i z e d  g r o u p s )  a n d  w i t h  p o s t t e s t  f e e d ­

b a c k  e l i m i n a t e d .  F u r t h e r  i n v e s t i g a t i o n  o f  t h e  p e r f o r m a n c e  o f  t h e  

yoked  u n f a m i l i a r i z e d  g r o u p  a l s o  seem s  w a r r a n t e d .
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CHAPTER I  

INTRODUCTION

T h i s  p a p e r  d e a l s  w i t h  t h e  d e s i g n  o f  a d a p t i v e  i n s t r u c ­

t i o n .  A d a p t i v e  i n s t r u c t i o n  i s  p r e s u m a b l y  more  e f f e c t i v e  and  

more  e f f i c i e n t  t h a n  n o n - a d a p t i v e  i n s t r u c t i o n  f o r  a n y  p o p u l a t i o n  

o f  l e a r n e r s  s i n c e  t h o s e  m e t h o d s  and  m a t e r i a l s  w h ich  y i e l d  t h e  

h i g h e s t  a c h i e v e m e n t  f o r  e a c h  i n d i v i d u a l  w i l l  be  u s e d .

A d a p t a t i o n  ( w h e t h e r  i n  t e r m s  o f  t e a c h i n g  m e t h o d ,  

m a t e r i a l s ,  o r  e n v i r o n m e n t ,  f o r  i n s t a n c e )  c a n  be  d e s c r i b e d  a s  a 

c h o i c e  b e t w e e n  a l t e r n a t i v e s ,  and  c a n  t h u s  be  t h o u g h t  o f  f o r m a l l y  

a s  b r a n c h i n g .  What i s  b r a n c h i n g ?  B r a n c h i n g  i n v o l v e s  a d e c i s i o n ,  

t y p i c a l l y  a b o u t  t h e  c o n t e n t ,  s e q u e n c e ,  o r  mode o f  p r e s e n t a t i o n  o f  

i n s t r u c t i o n ,  and  t h e  e x e c u t i o n  o r  a p p l i c a t i o n  o f  o n e  o f  s e v e r a l  

i n s t r u c t i o n a l  a l t e r n a t i v e s .  B r a n c h i n g  i s  c h a r a c t e r i z e d  b y  a 

d e c i s i o n  w h ich  r e s u l t s  i n  t h e  e x e c u t i o n  o f  one  o f  s e v e r a l  a l t e r ­

n a t i v e  a c t i o n s .  B r a n c h i n g  d e c i s i o n s  c a n  be  r e d u c e d  t o  a b i n a r y —  

" y e s "  o r  " n o " — form i n v o l v i n g  c h o i c e s  b e t w e e n  two a l t e r n a t i v e s  a t  

a t i m e .

The b a s i s  f o r  mak ing  b r a n c h i n g  d e c i s i o n s  i s  s i m i l a r  t o  

m a k in g  d e c i s i o n s  a b o u t  s t a t i s t i c a l  s i g n i f i c a n c e .  A " c r i t i c a l  

v a l u e "  o r  p a s s  l e v e l  o f  some v a r i a b l e  i s  c h o s e n ,  u s u a l l y  b a s e d  on  

p a s t  e x p e r i e n c e  and  t h e  n e e d s  o f  t h e  s i t u a t i o n .  When t h i s  c r i t i ­

c a l  v a l u e  i s  m e t ,  t h e  c r i t e r i o n  i n  q u e s t i o n  h a s  b e e n  s a t i s f i e d .  

When t h e  c r i t i c a l  v a l u e  i s  n o t  m e t ,  t h e  c r i t e r i o n  h a s  n o t  b e e n
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s a t i s f i e d .  I n  e i t h e r  c a s e ,  o n e  o f  t h e  a l t e r n a t i v e  a c t i o n s  a s s o ­

c i a t e d  w i t h  t h e  d e c i s i o n  c a n  t h e n  be  e x e c u t e d .  E x t r e m e l y  co m p le x  

a d a p t i v e  p a r a d i g m s  c a n  be  c r e a t e d  u s i n g  c o m b i n a t i o n s  o f  t h i s  

s i m p l e  b r a n c h i n g  fo rm .

What a r e  t h e  c r i t e r i o n  v a r i a b l e s  on  whose  v a l u e s  a d a p ­

t i v e  d e c i s i o n s  s h o u l d  be  b a s e d ?  How s h o u l d  c r i t i c a l  v a l u e s  be 

e s t a b l i s h e d ?  When c a n  c r i t i c a l  v a l u e s  be  e s t a b l i s h e d  and  w h a t  

d i c t a t e s  when t h e y  s h o u l d  be  m o d i f i e d ?  Are t h e s e  v a r i a b l e s  

r e l a t e d  t o  i n s t r u c t i o n a l  m e t h o d ,  t o  l e a r n e r  c h a r a c t e r i s t i c s ,  o r  

b o t h ?  Do t h e y  d e p e n d  on t h e  s u b j e c t  m a t t e r  t o  be  l e a r n e d ,  o r  n o t ?  

The r e s e a r c h  o u t l i n e d  h e r e  i s  i n t e n d e d  t o  e s t a b l i s h  e m p i r i c a l l y  

w h e t h e r  b r a n c h i n g  a d a p t a t i o n  i n  i n s t r u c t i o n  a c t u a l l y  d o e s  c o n ­

t r i b u t e  t o  l e a r n e r s '  i n c r e a s e d  a c h i e v e m e n t ,  and  t o  i n v e s t i g a t e  

t h e  c o n d i t i o n s  w h ich  f a c i l i t a t e  t h i s  i n c r e a s e d  a c h i e v e m e n t .  An 

e x a m i n a t i o n  o f  t h e  r e s e a r c h  on b r a n c h i n g  a n d  an  a n a l y s i s  o f  t h e  

p o s s i b l e  a p t i t u d e - t r e a t m e n t  i n t e r a c t i o n s  (ATIs)  w h ich  may be  

i n v o l v e d  i n  a c o m p a r i s o n  o f  b r a n c h i n g  t r e a t m e n t s  y i e l d s  t h e  

c o n c l u s i o n  t h a t  w h i l e  a d a p t i v e  b r a n c h i n g  may b e  t h e  " b e s t  p o s ­

s i b l e "  t r e a t m e n t  f o r  many l e a r n e r s ,  o t h e r  t r e a t m e n t s  may be  a s  

e f f e c t i v e  o r  p e r h a p s  e v e n  b e t t e r  t h a n  a b r a n c h i n g  t r e a t m e n t  f o r  

l e a r n e r s  w i t h  d i f f e r e n t  c h a r a c t e r i s t i c s .

A d a p t i v e  b r a n c h i n g  i s  a  s p e c i f i c  k i n d  o f  i n s t r u c t i o n a l  

s u p p o r t  ( T o b i a s ,  1 9 7 6 ) .  O t h e r  fo rm s  o f  i n s t r u c t i o n a l  s u p p o r t  

i n c l u d e  l o g i c a l  i t e m  s e q u e n c e ,  o v e r t  r e s p o n d i n g ,  and  e x p l i c i t  

f e e d b a c k  d u r i n g  i n s t r u c t i o n .  I n s t r u c t i o n a l  s u p p o r t  i s  a r e l a t i v e  

t e r m .  I t  g e n e r a l l y  i m p l i e s  t h a t  s o m e t h i n g  h a s  b e e n  a d d e d  t o  t h e
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i n s t r u c t i o n  i n  q u e s t i o n  t o  m e e t  t h e  n e e d s  o f  some s p e c i f i c  c l a s s  

o f  l e a r n e r s  so  t h a t  t h e i r  l e a r n i n g  i s  f a c i l i t a t e d .  An i n t e r a c t i o n  

b e t w e e n  a d a p t i v e  b r a n c h i n g  ( a s  a s p e c i f i c  i n s t a n c e  o f  i n s t r u c ­

t i o n a l  s u p p o r t )  and l e a r n e r s '  p r i o r  f a m i l i a r i t y  w i t h  t h e  s u b j e c t  

m a t t e r  i f  e m p i r i c a l l y  e s t a b l i s h e d  w i l l  be  u s e f u l  f o r  d e t e r m i n i n g  

when b r a n c h i n g  i n  i n s t r u c t i o n  i s  p r a c t i c a l  and  n e c e s s a r y .

The c o n s t r u c t  o f  p r i o r  f a m i l i a r i t y  i n  i n t e r a c t i o n  w i t h  

i n s t r u c t i o n a l  s u p p o r t  r e p r e s e n t s  a f i r s t  a t t e m p t  a t  a t h e o r e t i c a l  

s t a n c e  t o  d e s c r i b e  ATI f i n d i n g s  s y s t e m a t i c a l l y .  E m p i r i c a l  v e r i ­

f i c a t i o n  o f  t h i s  c o n s t r u c t  o f f e r s  t h e  p o s s i b i l i t y  o f  a g u i d i n g  

g e n e r a l i z a t i o n  t o  o r g a n i z e  t h i s  body  o f  w o rk .
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CHAPTER I I  

REVIEW OF THE LITERATURE

S t u d i e s  r e l e v a n t  t o  t h e  p r o p o s e d  r e s e a r c h  c a n  be  c a t e ­

g o r i z e d  a s  s t u d i e s  d e a l i n g  w i t h  a p t i t u d e - t r e a t m e n t  i n t e r a c t i o n ,  

c o m p a r i s o n s  o f  l i n e a r  v e r s u s  b r a n c h i n g  s t r a t e g i e s ,  c o m p a r i s o n s  o f  

l o g i c a l  v e r s u s  random s e q u e n c e ,  and s t u d i e s  d e a l i n g  w i t h  l e a r n e r -  

c o n t r o l l e d  i n s t r u c t i o n .

A p t i t u d e - T r e a t m e n t  I n t e r a c t i o n  (ATI)

A p t i t u d e - T r e a t m e n t  I n t e r a c t i o n  (A TI)  o r  A t t r i b u t e -  

T r e a t m e n t  I n t e r a c t i o n  ( T o b i a s ,  1973) i s  t h e  g e n e r a l  t e r m  w h ic h  

d e s c r i b e s  t h e  r e l a t i o n s h i p  b e t w e e n  a n y  i n s t r u c t i o n a l  t r e a t m e n t  i n  

i n t e r a c t i o n  w i t h  a n y  v a r i a b l e  on  w h ic h  p e o p l e  d i f f e r .  The r e s u l t s  

o f  r e s e a r c h  i n  t h i s  a r e a  c a n  be  u s e d  t o  a d a p t  i n s t r u c t i o n  t o  

d i f f e r e n c e s  w h ic h  e x i s t  b e t w e e n  i n d i v i d u a l  l e a r n e r s .

C r o n b a c h ,  i n  a n  a d d r e s s  t o  t h e  A m e r i c a n  P s y c h o l o g i c a l  

A s s o c i a t i o n  A nnua l  C o n v e n t i o n  i n  1 9 5 7 ,  f i r s t  o u t l i n e d  t h e  c o n ­

c e p t u a l  b a s i s  f o r  t h e  c u r r e n t  i n t e r e s t  i n  ATIs  a s  a n  a p p r o a c h  t o  

i n d i v i d u a l i z a t i o n  o f  i n s t r u c t i o n  ( C r o n b a c h , 1 9 5 7 ) .  P r e s e n t e d  a s  a 

r e c o n c i l i a t i o n  o f  t h e  e x p e r i m e n t a l  and  c o r r e l a t i o n a l  a p p r o a c h e s  

t o  t h e  i n v e s t i g a t i o n  o f  l e a r n i n g ,  t h i s  a p p r o a c h  i n  i d e a l  fo rm 

t a k e s  a d v a n t a g e  o f  a  d i s o r d i n a l  i n t e r a c t i o n  b e t w e e n  t r e a t m e n t  and  

a p t i t u d e  t o  i d e n t i f y  a  " b e s t  p o s s i b l e "  t r e a t m e n t  f o r  a n y  g i v e n  

a p t i t u d e  l e v e l .  U s e f u l  s u m m a r i e s  o f  t h e  r e s e a r c h  a n d  d i s c u s s i o n s



5

o f  i m p o r t a n t  c o n c e p t s ,  r e s e a r c h  i s s u e s ,  and  t e c h n i q u e s  i n  r e ­

s e a r c h  on  A TI ,  h a v e  b e e n  c o m p i l e d  b y  Salomon ( 1 9 7 2 ) ,  B r a c h t  

( 1 9 7 0 ) ,  C ro n b a c h  ( 1 9 7 5 ) ,  C r o n b a c h  and Snow ( 1 9 5 9 , 1 9 7 7 ) ,  B e r l i n e r  

and  Cahen ( 1 9 7 3 ) ,  a n d  T o b i a s  ( 1 9 7 3 a , b ,  1 9 7 6 ,  n o t e  1 5 ,  n o t e  1 7 ) .  

S t u d i e s  i n v o l v i n g  ATI h a v e  i n c l u d e d  a l l  fo rm s  o f  i n s t r u c t i o n ,  

f rom c o n v e n t i o n a l  c l a s s r o o m  i n s t r u c t i o n  d e l i v e r e d  b y  a t e a c h e r  t o  

a  g r o u p  o f  p u p i l s ,  t o  p rogram m ed  i n s t r u c t i o n  on  c a r d s  o r  i n  book 

f o r m  o r  d e l i v e r e d  v i a  t e a c h i n g  m a c h i n e s ,  t o  c o m p u t e r - b a s e d  

i n s t r u c t i o n  g e n e r a t e d ,  d e l i v e r e d  and  s c o r e d  by  t h e  c o m p u t e r .

D e f i n i t i o n s

What i s  a n  a p t i t u d e ?  C r o n b a c h  and  Snow (1969)  d e f i n e  an  

a p t i t u d e  a s  " a n y  c h a r a c t e r i s t i c  o f  t h e  i n d i v i d u a l  t h a t  i n c r e a s e s  

( o r  i m p a i r s )  h i s  p r o b a b i l i t y  o f  s u c c e s s  i n  a g i v e n  t r e a t m e n t . "  

( p . 7) By t h i s  d e f i n i t i o n ,  a n x i e t y  s c a l e s ,  IQ t e s t s ,  p e r f o r m a n c e  

o r  p e r s o n a l i t y  m e a s u r e s  o f  v a r i o u s  k i n d s  w o u ld  b e  m e a s u r e s  o f  

a p t i t u d e .  T h e s e  i n d i r e c t  m e a s u r e s  a r e  a s s u m ed  t o  b e  i n d i c a t o r s  

o-f t h e  i n t e r n a l  s t a t e s  we a r e  i n t e r e s t e d  i n .  The u s e f u l n e s s  o f  

t h e s e  i n d i c a t o r s  o f  c o u r s e  m u s t  be  e s t a b l i s h e d  e m p i r i c a l l y .  T h a t  

i s ,  t h e  a s s u m p t i o n  t h a t  i n t e r n a l  s t a t e  and  e x t e r n a l  phenomenon 

a r e  s y s t e m a t i c a l l y  r e l a t e d — a t  l e a s t  o v e r  some u s e f u l  r a n g e — m u s t  

be  t e s t e d  b y  o b s e r v a t i o n .

What i s  a t r e a t m e n t ?  The t e r m  " t r e a t m e n t "  i n c l u d e s  a n y  

p r o c e d u r e  o r  e n v i r o n m e n t a l  f a c t o r  w h ich  i s  p a r t  o f  i n s t r u c t i o n .  

T r e a t m e n t s  c a n  v a r y  i n  t e r m s  o f  " t h e  c h a r a c t e r i s t i c s  a n d  d i m e n ­

s i o n s  o f  t h e  i n s t r u c t i o n a l  a g e n t  o r  medium o f  i n t e r a c t i o n ;  t h e
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c o n t e n t  t o  be  l e a r n e d ;  and  t h e  e n v i r o n m e n t  i n  w h ic h  t h e  i n s t r u c ­

t i o n  t a k e s  p l a c e "  ( B e r l i n e r  & C a h e n ,  1 9 7 3 ,  p .  5 9 ) .

As C ro n b a c h  and  Snow m e n t i o n ,  t h e  com m ones t  v a r i a t i o n s  

i n  i n s t r u c t i o n  i n v o l v e  " v a r i a t i o n s  i n  t h e  p a c e  o r  s t y l e  o f  i n ­

s t r u c t i o n "  ( p .  7) . I n  t h e  b r o a d e s t  t e r m s  p o s s i b l e ,  a t r e a t m e n t  

c o n s i s t s  o f  e v e r y t h i n g  w h ic h  t a k e s  p l a c e  b e t w e e n  p r e t e s t  a n d  

p o s t t e s t .  A t r e a t m e n t  may c o n s i s t  o f  o n e  o r  more  t a s k s  o f  v a r i o u s  

k i n d s ,  may u s e  v a r i o u s  p r e s e n t a t i o n  m e t h o d s  o r  v a r i o u s  k i n d s  o f  

m a t e r i a l s ,  and  may i n v o l v e  many o t h e r  a d a p t a t i o n s  o f  t h e  l e a r n i n g  

e n v i r o n m e n t .

T y p e s  o f  I n t e r a c t i o n s .  T h e  c o n c e p t  o f  ATI c a n  b e  

v i s u a l i z e d  i n  t e r m s  o f  r e g r e s s i o n  l i n e s  o r  c e l l  m e ans  f ro m  an  

a n a l y s i s  o f  v a r i a n c e  i n v o l v i n g  an  i n t e r a c t i o n .  F i g u r e  1 show s  a 

t y p i c a l  ATI d e p i c t i n g  a c h i e v e m e n t  ( p o s t t e s t )  s c o r e s  o n  some 

l e a r n i n g  t a s k  a t  h i g h  a n d  low  l e v e l s  o f  a p t i t u d e  ( p r e t e s t )  s c o r e  

f o r  two i n s t r u c t i o n a l  t r e a t m e n t s ,  A and  B. The c r o s s i n g  o f  l i n e s  

A and  B i n d i c a t e s  a  d i s o r d i n a l  i n t e r a c t i o n .  T h i s  m eans  t h a t  t h e  

t r e a t m e n t  u s e d  w i t h  a n y  i n d i v i d u a l  l e a r n e r  c a n  be  v a r i e d  s o  a s  t o  

m a x i m i z e  a c h i e v e m e n t  a c r o s s  a p t i t u d e  l e v e l s .  S i n c e  l e a r n e r s  w i t h  

h i g h  a p t i t u d e  a c h i e v e  more  w i t h  t r e a t m e n t  A w h i l e  l e a r n e r s  w i t h  

l o w  a p t i t u d e  a c h i e v e  m o r e  w i t h  t r e a t m e n t  B t h e n ,  i d e a l l y ,  

l e a r n e r s  w i t h  a p t i t u d e  s c o r e s  b e l o w  v a l u e  X s h o u l d  r e c e i v e  

t r e a t m e n t  B and  t h o s e  w i t h  a p t i t u d e  s c o r e s  a b o v e  X s h o u l d  r e c e i v e  

t r e a t m e n t  A.

-In - S a l o m o n ' s  t e r m s  (S a lo m o n ,  1 9 7 2 ) ,  t h e  n e g a t i v e  s l o p e  

o f  t r e a t m e n t  B i n  F i g u r e  1 c h a r a c t e r i z e s  t r e a t m e n t  B a s  a
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c o m p e n s a t o r y  t r e a t m e n t  o r  i n s t r u c t i o n a l  s t r a t e g y  c o m p a re d  t o  

p r e f e r e n t i a l  t r e a t m e n t  A, w h ic h  h a s  a p o s i t i v e  s l o p e .  T r e a t m e n t  A 

c a p i t a l i z e s  on  w h a t  t h e  h i g h  a p t i t u d e  l e a r n e r  d o e s  w e l l ;  t r e a t ­

m e n t  B a v o i d s  w h a t  t h e  low  a p t i t u d e  l e a r n e r  d o e s n ' t  do w e l l .  A 

t r e a t m e n t  l i n e  w i t h  a p o s i t i v e  s l o p e  i m p l i e s  t h a t  t h e  h i g h e r  a 

s u b j e c t ' s  a p t i t u d e ,  t h e  b e t t e r  a c h i e v e m e n t  t h i s  t r e a t m e n t  w i l l  

y i e l d .  A n e g a t i v e  s l o p e  i m p l i e s  t h a t  w h i l e  t h i s  t r e a t m e n t  p r o ­

v i d e s  t h o s e  w i t h  l o w e r  a p t i t u d e  w i t h  w h a t  t h e y  need  t o  a c h i e v e  

m o r e ,  t h i s  h e l p  a d v e r s e l y  a f f e c t s  t h e  a c h i e v e m e n t  o f  t h o s e  s u b ­

j e c t s  w i t h  h i g h e r  a p t i t u d e .  A d i s o r d i n a l  i n t e r a c t i o n  i n v o l v i n g  a 

p o s i t i v e  and  a n e g a t i v e  s l o p e  i m p l i e s  a u s e f u l  r a n g e  o f  a c t i v i t y  

f o r  t h e  w i d e s t  p o s s i b l e  r a n g e  o f  a p t i t u d e s .

What d e t e r m i n e s  t h e  c r i t i c a l  l e v e l  a t  w h ich  o n e  t r e a t ­

m e n t  s h o u l d  be  r e p l a c e d  by  a n o t h e r  t r e a t m e n t ?  The i d e a l  m ax im al  

t r e a t m e n t  f o r  a g i v e n  a p t i t u d e  i s  shown by  t h e  t o p  p a r t  o f  t h e  

d i s o r d i n a l  i n t e r a c t i o n  shown i n  F i g u r e  1 .  A p t i t u d e  v a l u e  X i s  t h e  

t h e o r e t i c a l  p o i n t  a t  w h ich  e i t h e r  t r e a t m e n t  A o r  t r e a t m e n t  B 

s h o u l d  y i e l d  t h e  same l e v e l  o f  a c h i e v e m e n t .  A t  t h i s  p o i n t ,  o t h e r  

f a c t o r s  s u c h  a s  t i m e  f o r  c o m p l e t i o n  o r  c o s t  t o  p r o d u c e  and 

a d m i n i s t e r  i n s t r u c t i o n  may d e t e r m i n e  w h ic h  t r e a t m e n t  i s  p r e f e r ­

a b l e .  I n  t e r m s  o f  e m p i r i c a l  m e a s u r e m e n t , p o i n t  X i s  a c t u a l l y  a 

r e g i o n  a on t h e  a p t i t u d e  s c a l e  w h e re  no s i g n i f i c a n t  d i f f e r e n c e  

c a n  be found  b e t w e e n  a c h i e v e m e n t  s c o r e s  f o r  e i t h e r  t r e a t m e n t .  The 

Johnson -N eym an  t e c h n i q u e  ( J o h n s o n  & Neyman, 19 3 6 ;  Cahen  & L i n n ,  

1971 ;  B e r l i n e r ,  n o t e  2) i s  o n e  u s e f u l  means  f o r  i d e n t i f y i n g  t h i s  

r e g i o n .  As a_ a p p r o a c h e s  t h e  e n t i r e  r a n g e  o f  a p t i t u d e s  i n
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F i g u r e  1 

A p t i t u d e - T r e a t m e n t  I n t e r a c t i o n

Act Levement ( p o s t t e s t )  s c o r e

T re a tm e n t  C

T re a tm e n t  A Jprefe r e n t i a l )

T re a tm e n t  B (cc n p e n s a t o r y )

(p re  t e s t i  

s c o re
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m a g n i t u d e ,  a s i n g l e  t r e a t m e n t  i s  more  j u s t i f i e d  f o r  a l l  a p t i t u d e  

l e v e l s  b e c a u s e  t h e r e  w i l l  be  a l a r g e r  p r o p o r t i o n  o f  c a s e s  w h e re  

no s i g n i f i c a n t  d i f f e r e n c e  i n  a c h i e v e m e n t  w i l l  r e s u l t  f rom  u s i n g  

e i t h e r  t r e a t m e n t  A o r  t r e a t m e n t  B.  As a_ d e c r e a s e s  t o  z e r o ,  on  t h e  

o t h e r  h a n d ,  t h e r e  i s  g e n e r a l l y  more  j u s t i f i c a t i o n  f o r  t h e  e x i s ­

t e n c e  o f  two t r e a t m e n t s  b e c a u s e  t h e y  w i l l  y i e l d  s i g n i f i c a n t  

d i f f e r e n c e s  i n  a c h i e v e m e n t  i n  a l a r g e r  p r o p o r t i o n  o f  c a s e s .

T r e a t m e n t s  A and  C r e p r e s e n t  a n  o r d i n a l  i n t e r a c t i o n ,  

w h e re  a n  i n t e r a c t i o n  e x i s t s ,  b u t  t h e  t r e a t m e n t  l i n e s  do  n o t  

c r o s s ,  s o  t h a t  o n e  t r e a t m e n t  y i e l d s  h i g h e r  a c h i e v e m e n t  t h a n  t h e  

o t h e r  f o r  b o t h  h i g h  and  low  a p t i t u d e s .  O r d i n a l  i n t e r a c t i o n s  a l s o  

may i n v o l v e  c o m p e n s a t o r y  o r  p r e f e r e n t i a l  t r e a t m e n t s .  One t r e a t ­

m e n t ,  h o w e v e r ,  a l w a y s  y i e l d s  h i g h e r  a c h i e v e m e n t  s o  t h a t  no a d ­

v a n t a g e  c a n  be  o b t a i n e d  b y  u s i n g  t h e  o t h e r  t r e a t m e n t  w i t h  e i t h e r  

e x t r e m e  o f  a p t i t u d e .

O r d i n a l  i n t e r a c t i o n s ,  o f  c o u r s e ,  i m p l y  t h a t  t h e  t r e a t ­

m e n t  l i n e s  i n v o l v e d  do m e e t  s o m e w h e r e .  T h i s  m eans  t h a t  a d i s o r ­

d i n a l  i n t e r a c t i o n  may p o s s i b l y  be  o b s e r v e d  i f  t h e  m e a s u r i n g  

i n s t r u m e n t  o r  p r o c e d u r e s  u s e d  c a n  be  m o d i f i e d  s o  t h a t  i n  e f f e c t  

t h e  a p t i t u d e  s c a l e  i s  e x t e n d e d  t o  t h e  r i g h t  o r  l e f t ,  a s  shown f o r  

t r e a t m e n t  C and  t r e a t m e n t  B ( p o i n t  Y1) and  f o r  t r e a t m e n t  C ( p o i n t  

Z ' )  and  t r e a t m e n t  A i n  F i g u r e  1 .

When ATIs a r e  u s e d  a s  t h e  b a s i s  f o r  i n s t r u c t i o n a l  

d e c i s i o n - m a k i n g ,  a p t i t u d e  i s  a  p r e d i c t o r  f o r  a c h i e v e m e n t  and  i s  

t h e  c o m p a r i s o n  v a r i a b l e  f o r  d e c i s i o n s  a b o u t  w h ic h  t r e a t m e n t s  a r e  

more  e f f e c t i v e .  A p t i t u d e  i s  m e a s u r e d  b y  a  p r e t e s t  s c o r e .  When a
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d i s o r d i n a l  i n t e r a c t i o n  e x i s t s ,  t h e  c r i t i c a l  v a l u e  o f  t h i s  

v a r i a b l e  f o r  i n s t r u c t i o n a l  d e c i s i o n - m a k i n g  c a n  be  d e t e r m i n e d  by  

i d e n t i f y i n g  t h e  p o i n t  c o r r e s p o n d i n g  t o  p o i n t  X i n  F i g u r e  1.  When 

a n  o r d i n a l  i n t e r a c t i o n  e x i s t s ,  t h e  c r i t i c a l  v a l u e  i s  e f f e c t i v e l y  

a t  one  e x t r e m e  o r  a n o t h e r  o f  t h e  o b s e r v e d  r a n g e  o f  a p t i t u d e s  so  

t h a t  one  t r e a t m e n t  i s  a l w a y s  u s e d .

R e p r e s e n t a t i v e  ATI S t u d i e s

T a l l m a d g e  and  S h e a r e r  (1971)  i n v e s t i g a t e d  t h e  i n f l u e n c e  

o f  i n d u c t i v e  v e r s u s  d e d u c t i v e  t e a c h i n g  m e th o d s  and  m e a n i n g f u l  

v e r s u s  r o t e  a p p r o a c h e s  t o  l e a r n i n g  on  a c h i e v e m e n t .  S i x  e x p e r i ­

m e n t a l  c o u r s e s  w e re  g i v e n  t o  a t o t a l  o f  353 Navy e n l i s t e d  men .  

F o u r  o f  t h e  c o u r s e s ,  i n  C e l e s t i a l  N a v i g a t i o n ,  i n v o l v e d  (a)  mean­

i n g f u l  l e a r n i n g  o f  a  d e d u c t i v e  p r e s e n t a t i o n ,  (b) m e a n i n g f u l  

l e a r n i n g  o f  an  i n d u c t i v e  p r e s e n t a t i o n ,  (c) r o t e  l e a r n i n g  o f  a 

d e d u c t i v e  p r e s e n t a t i o n ,  o r  (d) r o t e  l e a r n i n g  o f  a n  i n d u c t i v e  

p r e s e n t a t i o n ,  w h e re  t h e  C e l e s t i a l  N a v i g a t i o n  s u b j e c t  m a t t e r  was 

b a s e d  on m e a n i n g f u l  r u l e s .

Two o f  t h e  c o u r s e s ,  i n  A i r c r a f t  R e c o g n i t i o n ,  i n v o l v e d  

(a) r o t e  l e a r n i n g  o f  a d e d u c t i v e  p r e s e n t a t i o n ,  o r  (b) r o t e  l e a r n ­

i n g  o f  an  i n d u c t i v e  p r e s e n t a t i o n ,  w h e re  t h e  A i r c r a f t  R e c o g n i t i o n  

s u b j e c t  m a t t e r  was b a s e d  on a r b i t r a r y  r u l e s .

O n e -d a y  c l a s s r o o m  p r e s e n t a t i o n s  w e re  g i v e n  t o  a random 

s e q u e n c e  o f  30-man g r o u p s .  T h i r t y - n i n e  o t h e r  m e a s u r e s  w e r e  a l s o  

a v a i l a b l e  f o r  e a c h  s u b j e c t .  C r i t e r i o n  t e s t s  wre  a d m i n i s t e r e d  t o  

e a c h  g r o u p  i m m e d i a t e l y  a f t e r  t h e  i n s t r u c t i o n .
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No s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  b e t w e e n  modes  o f  

i n s t r u c t i o n  o r  l e a r n e r  c h a r a c t e r i s t i c s .  A s i g n i f i c a n t  i n t e r a c t i o n  

was found  b e t w e e n  i n d u c t i v e / d e d u c t i v e  mode o f  p r e s e n t a t i o n  a n d  

s u b j e c t  a n x i e t y .  H igh  a n x i e t y  s u b j e c t s  d i d  b e t t e r  on t h e  c r i ­

t e r i o n  t e s t s  when g i v e n  a n  i n d u c t i v e  p r e s e n t a t i o n ;  l o w  a n x i e t y  

s u b j e c t s  d i d  b e t t e r  when g i v e n  a  d e d u c t i v e  p r e s e n t a t i o n .

Sa lomon (1974) h y p o t h e s i z e d  t h a t  v i s u a l  t r a n s f o r m a t i o n s  

l e a r n e d  f ro m  w a t c h i n g  v a r i o u s  f i l m  t e c h n i q u e s  c o u l d  be  i n t e r n a l ­

i z e d  and a p p l i e d  t o  s u b j e c t s '  p r o b l e m  s o l v i n g  i n  o t h e r  c o n t e x t s .  

E i g h t y  e i g h t h  g r a d e  s t u d e n t s  w e r e  r a n d o m l y  a s s i g n e d  t o  f o u r  

g r o u p s  o f  e q u a l  s i z e .  A m o d e l i n g  g r o u p  was  e x p l i c i t l y  shown 

t h r e e  e x a m p l e s  o f  a  " z o o m in g "  t e c h n i q u e  a p p l i e d  t o  a  p a i n t i n g  s o  

a s  t o  b r i n g  o u t  a  s p e c i f i c  d e t a i l  t h e n  show i t  i n  c o n t e x t  a g a i n .  

A s h o r t - c i r c u i t i n g  g r o u p  was  shown a n  a p p r o x i m a t i o n  o f  t h e  

" z o o m in g "  t e c h n i q u e ,  w h e r e  t h e  b e g i n n i n g  and  e n d i n g  s t a t e s  w e r e  

shown u s i n g  s l i d e s ,  b u t  t h e  i n t e r m e d i a t e  t r a n s i t i o n s  w e re  o m i t ­

t e d .  An a c t i v a t i o n  g r o u p  was  s i m p l y  shown t h e  p a i n t i n g .  A c o n t r o l  

g r o u p  r e c e i v e d  none  o f  t h e s e  t r e a t m e n t s .  Each  t r e a t m e n t  g r o u p  was  

shown t h r e e  p a i n t i n g s ,  a n d  w e re  a s k e d  t o  w r i t e  down 80 d e t a i l s  

t h e y  had  n o t i c e d  i n  e a c h  o f  t h e  p a i n t i n g s .  A t i m e d  p r e t e s t  a n d  a 

t i m e d  p o s t t e s t  o f  c u e  a t t e n d a n c e  w e re  a l s o  a d m i n i s t e r e d .

The t h r e e  t r e a t m e n t  g r o u p s  n o t i c e d  s i g n i f i c a n t l y  more  on  

t h e  p o s t t e s t  t h a n  d i d  t h e  c o n t r o l  g r o u p .  The p o s t t e s t  p e r f o r m ­

a n c e  o f  b o t h  t h e  m o d e l i n g  and  t h e  a c t i v a t i o n  g r o u p  w e r e  b e t t e r  

t h a n  t h e  s h o r t - c i r c u i t i n g  g r o u p ,  and  t h e  f o r m e r  two g r o u p s  w e re  

n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  e a c h  o t h e r .  A s i g n i f i c a n t
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i n t e r a c t i o n  was  f o u n d  b e t w e e n  p r e t e s t  c u e - a t t e n d a n c e  a p t i t u d e  

and  t h e  m o d e l i n g  and  a c t i v a t i o n  t r e a t m e n t s .

A s e c o n d  e x p e r i m e n t  t e s t e d  t h e  h y p o t h e s i s  t h a t  l a b e l i n g  

o r  v e r b a l i z a t i o n  w o u ld  im p r o v e  p o s t t e s t  p e r f o r m a n c e .  F i f t y - s i x  

e i g h t h - g r a d e  s u b j e c t s  w e re  r a n d o m l y  a s s i g n e d  t o  f o u r  e q u a l - s i z e d  

g r o u p s :  M o d e l i n g - v e r b a l i z a t i o n , M o d e l i n g - n o n v e r b a l i z a t i o n ,

A c t i v a t i o n -  v e r b a l i z a t i o n ,  A c t i v a t i o n -  n o n v e r b a l i  z a t i o n . The 

s t i m u l u s  c o n d i t i o n s  w e r e  o t h e r w i s e  i d e n t i c a l  t o  t h e  m o d e l i n g  and  

a c t i v a t i o n  c o n d i t i o n s  u s e d  i n  t h e  p r e v i o u s  e x p e r i m e n t .  A c u e  

a t t e n d a n c e  p r e -  a n d  p o s t t e s t ,  a s  w e l l  a s  a n  Embedded F i g u r e s  

T e s t ,  a m e a s u r e  o f  s p a t i a l  o r g a n i z a t i o n ,  and  a t e s t  o f  v e r b a l  

a b i l i t y  w e r e  u s e d .  No s i g n i f i c a n t  d i f f e r e n c e  was  fo u n d  b e t w e e n  

t h e  m o d e l i n g  t r e a t m e n t  a n d  t h e  a c t i v a t i o n  t r e a t m e n t ,  a n d  no 

s i g n i f i c a n t  d i f f e r e n c e  was  f o u n d  b e t w e e n  t h e  v e r b a l i z a t i o n  and  

n o - v e r b a l i z a t i o n  t r e a t m e n t s .  An i n t e r a c t i o n  was  f o u n d  s u c h  t h a t  

f o r  t h e  n o n v e r b a l i z a t i o n  t r e a t m e n t ,  s u b j e c t s  w i t h  t h e  m o d e l i n g  

c o n d i t i o n  and  w i t h  lo w  c u e - a t t e n d a n c e  p r e t e s t  s c o r e s  h a d  s i g ­

n i f i c a n t l y  h i g h e r  c u e - a t t e n d a n c e  p o s t t e s t  s c o r e s  t h a n  s u b j e c t s  

w i t h  t h e  a c t i v a t i o n  c o n d i t i o n  a n d  lo w  p r e t e s t  s c o r e s .  On t h e  

o t h e r  h a n d ,  t h e  a c t i v a t i o n  c o n d i t i o n  w i t h  no v e r b a l i z a t i o n  

y i e l d e d  b e t t e r  c u e - a t t e n d i n g  p o s t t e s t  s c o r e s  f o r  t h o s e  w i t h  h i g h  

c u e - a t t e n d a n c e  p r e t e s t  s c o r e s .  F o r  t h e  v e r b a l i z a t i o n  t r e a t m e n t ,  

t h i s  k i n d  o f  i n t e r a c t i o n  d i d  n o t  o c c u r .  F o r  t h e  n o - v e r b a l i z a t i o n  

t r e a t m e n t ,  a s  v e r b a l  a b i l i t y  d e c r e a s e d ,  c u e - a t t e n d a n c e  p o s t t e s t  

s c o r e s  i n c r e a s e d ;  a s  v e r b a l  a b i l i t y  i n c r e a s e d ,  c u e - a t t e n d a n c e  

s c o r e s  d e c r e a s e d .
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I n  a t h i r d  e x p e r i m e n t ,  i t  was h y p o t h e s i z e d  t h a t  v e r b a l l y  

o r i e n t e d  s u b j e c t s  w ou ld  a c q u i r e  t h e  o p e r a t i o n s  p r e s e n t e d ,  b u t  

w o u ld  d e a l  w i t h  th em  i n t e r n a l l y  a s  v e r b a l  o p e r a t i o n s ,  n o t  v i s u a l  

o p e r a t i o n s .  F o r t y - t w o  m a l e  n i n t h - g r a d e  v o c a t i o n a l - s c h o o l  s t u ­

d e n t s  w e r e  r a n d o m l y  a s s i g n e d  t o  a  m o d e l i n g ,  a s h o r t - c i r c u i t i n g ,  

o r  a c o n t r o l  g r o u p  i n  e q u a l  n u m b e r s .  The m o d e l i n g  g r o u p  was  shown 

a f i l m  w h e re  f i v e  s o l i d  o b j e c t s  w e r e  e a c h  l a i d  o u t ,  s t e p  by  s t e p ,  

t o  g i v e  a' f l a t  " u n f o l d e d "  v e r s i o n  o f  t h e  o b j e c t ,  t h e n  e a c h  f o l d e d  

b a c k  up t o  g i v e  t h e  o r i g i n a l  s o l i d  o b j e c t .  The s h o r t - c i r c u i t i n g  

g r o u p  was  shown f i v e  p a i r s  o f  s l i d e s ,  e a c h  p a i r  s h o w i n g  a s o l i d  

o b j e c t  a n d  t h e  c o r r e s p o n d i n g  f l a t  " l a y o u t . "  The c o n t r o l  . g r o u p  

r e c e i v e d  no f i l m  o r  s l i d e  p r e s e n t a t i o n .  A l l  t h r e e  g r o u p s  w e re  

g i v e n  a  p r e t e s t  and  a p o s t t e s t .  The two t r e a t m e n t  g r o u p s  w e re  

g i v e n  a g e n e r a l  i n t r o d u c t i o n ,  t h e n  w e r e  shown t h e i r  r e s p e c t i v e  

p r e s e n t a t i o n s  t h r e e  t i m e s ,  o n c e  on  e a c h  o f  t h r e e  c o n s e c u t i v e  

d a y s .  S u b j e c t s '  a v e r a g e  g r a d e s  i n  l a n g u a g e  s t u d i e s  a n d  i n  m a t h e ­

m a t i c s  w ere  a l s o  o b t a i n e d .

An i n t e r a c t i o n  was  f o u n d  b e t w e e n  t y p e  o f  t r e a t m e n t  and  

s u b j e c t s '  v e r b a l  a p t i t u d e ,  w h e re  t h e  m o d e l i n g  t r e a t m e n t  y i e l d e d  

h i g h e r  p o s t t e s t  s c o r e s  f o r  s u b j e c t s  w i t h  l o w  l a n g u a g e  s c o r e s ,  

b u t  l o w e r  p o s t t e s t  s c o r e s  f o r  t h o s e  w i t h  h i g h  l a n g u a g e  s c o r e s .  

I n  c o n t r a s t ,  t h e  c o n t r o l  g r o u p  h a d  lo w  p o s t t e s t  s c o r e s  f o r  t h o s e  

w i t h  low  l a n g u a g e  s c o r e s ,  a n d  h i g h  p o s t t e s t  s c o r e s  f o r  t h o s e  

w i t h  h i g h  l a n g u a g e  s c o r e s .  The s h o r t  c i r c u i t i n g  t r e a t m e n t  y i e l d ­

ed  e s s e n t i a l l y  t h e  same p o s t t e s t  s c o r e s  f o r  a l l  l a n g u a g e  s c o r e s .

T ro w n  a n d  L e i t h  ( 1 9 7 5 )  i n v e s t i g a t e d  ATI u s i n g  a
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" s u p p o r t i v e "  and  an  " e x p l o r a t o r y "  t e a c h i n g  s t r a t e g y ,  w i t h  e a c h  

s t r a t e g y  i m p l e m e n t e d  u s i n g  o n e  o f  f i v e  m o d e l s ,  t o  t e a c h  432 

g r a d e - s c h o o l  c h i l d r e n  m a t e r i a l  on  d i r e c t e d  i n t e g e r s .  A l l  s u b ­

j e c t s  w e re  t e s t e d  u s i n g  a n o n - v e r b a l  t e s t  o f  m a t h e m a t i c a l  

a b i l i t y  and a t e s t  o f  a n x i e t y  and  e x t r o v e r s i o n .  A c o n t r o l  g r o u p  

o f  112 c h i l d r e n  w e r e  g i v e n  a l l  t h e  t e s t s  b u t  r e c e i v e d  no  i n ­

s t r u c t i o n .  A c o n s t r u e t e d - r e s p o n s e  p r e t e s t  a n d  a n  i d e n t i c a l  

c r i t e r i o n  p o s t t e s t  w e re  a d m i n i s t e r e d  and  u n a d j u s t e d  g a i n  s c o r e s  

w e re  u s e d  a s  a m e a s u r e  o f  r e t a i n e d  l e a r n i n g .  T r e a t m e n t s  w e re  

a d m i n i s t e r e d  i n  random o r d e r  i n  e a c h  s c h o o l  t o  g r o u p s  o f  no more  

t h a n  t e n  c h i l d r e n  a t  a t i m e .  The " s u p p o r t i v e "  s t r a t e g y  was 

d e d u c t i v e l y  o r g a n i z e d .  I t  i n c l u d e d  a s t a t e m e n t  b y  t h e  t e a c h e r  o f  

t h e  p r i n c i p l e  i n v o l v e d  i n  t h e  m a t e r i a l  t o  be  l e a r n e d ,  some 

a c t i v i t y  by  t h e  s t u d e n t s  w o r k i n g  w i t h  t h e  m o d e l ,  and  a  r e s t a t e ­

m e n t  o f  t h e  p r i n c i p l e  b y  t h e  t e a c h e r .  The " e x p l o r a t o r y "  s t r a t e g y  

was i n d u c t i v e l y  o r g a n i z e d .  I t  i n v o l v e d  t h e  same s t u d e n t  a c t i v i t y  

w i t h  t h e  model  b u t  no p r e l i m i n a r y  s t a t e m e n t  o f  p r i n c i p l e  by  t h e  

t e a c h e r .  The s t u d e n t s  i n i t i a l l y  had  t h e  o p p o r t u n i t y  t o  d i s c o v e r  

t h e  p r i n c i p l e  f o r  t h e m s e l v e s .

No s i g n i f i c a n t  d i f f e r e n c e s  i n  g a i n  s c o r e s  w e re  f o u n d  f o r  

t y p e  o f  model  o r  f o r  s t r a t e g y ,  b u t  h i g h e r  a b i l i t y  l e v e l  l e d  t o  

s i g n i f i c a n t l y  h i g h e r  g a i n  s c o r e s  and  t h e  n o n - a n x i o u s  s u b j e c t s  

s c o r e d  s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  a n x i o u s  s u b j e c t s .  A s i g ­

n i f i c a n t  s t r a t e g y  by  a n x i e t y  i n t e r a c t i o n  was a l s o  f o u n d .  W h i le  

t h e  s u p p o r t i v e  s t r a t e g y  y i e l d e d  a b o u t  t h e  same g a i n  s c o r e s  a t  

h i g h  o r  low  a n x i e t y  l e v e l s ,  t h e  e x p l o r a t o r y  s t r a t e g y  y i e l d e d
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much h i g h e r  s c o r e s  f o r  l o w - a n x i e t y  s u b j e c t s  a n d  much l o w e r  

s c o r e s  f o r  h i g h - a n x i e t y  s u b j e c t s .  T h i s  was  c o n t r a d i c t o r y  t o  t h e  

f i n d i n g s  o f  T a l l m a d g e  & S h e a r e r  ( 1 9 7 1 ) .

O t t  and  M a c k l i n  (1975) i n v e s t i g a t e d  ATI i n  a f r e s h m a n  

p h y s i c s  c o u r s e ,  w h e re  575 e n g i n e e r i n g  a n d  p h y s i c s  m a j o r s  t o o k  

e i t h e r  a  " s t a n d a r d "  v e r s i o n  o r  a n  a u d i o - t u t o r i a l  v e r s i o n  o f  t h e  

same c o u r s e  c o n t e n t ,  and  h a d  t h e  same hom ew ork ,  e x a m i n a t i o n s ,  

and s i m i l a r  l a b o r a t o r y  a s s i g n m e n t s .  One g r o u p  o f  s t u d e n t s  was  

a s s i g n e d  t o  t r e a t m e n t s  on  t h e  b a s i s  o f  p e r s o n a l  p r e f e r e n c e  and 

t h e i r  i n d i v i d u a l  s c h e d u l e s ;  a  s e c o n d  g r o u p  was  a s s i g n e d  r a n d o m l y  

t o  o n e  o f  t h e  two t r e a t m e n t s .

The s t a n d a r d  v e r s i o n  o f  t h e  c o u r s e  c o n s i s t e d  o f  two

h o u r s  o f  l e c t u r e  and  two h o u r s  o f  s m a l l - g r o u p  r e c i t a t i o n  a w e e k ,

and  a t w o - h o u r  l a b  e v e r y  o t h e r  w eek .  The a u d i o - t u t o r i a l  v e r s i o n  

i n c l u d e d  a n  h o u r  o f  s m a l l - g r o u p  r e c i t a t i o n  e a c h  week p l u s  i n d i ­

v i d u a l  s e s s i o n s  a t  t h e  s t u d e n t s '  c o n v e n i e n c e  i n  a l e a r n i n g  

c e n t e r  s t a f f e d  b y  t u t o r s .  The l e a r n i n g  c e n t e r  c o n t a i n e d  l a b o r a ­

t o r y  e q u i p m e n t ,  a u d i o - t a p e  m a t e r i a l s . a n d  s l i d e s  t o  b e  u s e d  i n  

c o n j u n c t i o n  w i t h  a s t u d y  g u i d e .  P r e t e s t  s c o r e s  w e r e  o b t a i n e d  f o r  

m a th  a p t i t u d e ,  v e r b a l  a p t i t u d e ,  and  m a th  a c h i e v e m e n t .

C o u r s e  g r a d e  ( b a s e d  on  g r a d e s  f o r  l a b  r e p o r t s ,  q u i z z e s ,

and  exams) was  u s e d  a s  t h e  m e a s u r e  o f  a c h i e v e m e n t .  An i n t e r a c ­

t i o n  was  f o u n d  b e t w e e n  m a th  a p t i t u d e  a n d  a c h i e v e m e n t  a n d  m e th o d  

o f  i n s t r u c t i o n  s o  t h a t  t h e  " s t a n d a r d "  t r e a t m e n t  y i e l d e d  h i g h e r  

a c h i e v e m e n t  f o r  h i g h - a p t i t u d e  h i g h - p r e t e s t  s t u d e n t s ,  w h i l e  t h e
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a u d i o - t u t o r i a l  t r e a t m e n t  y i e l d e d  h i g h e r  a c h i e v e m e n t  f o r  l o w -  

a p t i t u d e  l o w - p r e t e s t  s t u d e n t s .

O t t  (1976) i n v e s t i g a t e d  t h e  e f f e c t s  o f  m e thod  o f  i n ­

s t r u c t i o n  and  a s s i g n m e n t  p r o c e d u r e  on s t u d e n t  a c h i e v e m e n t  and  

a t t i t u d e s .  A b o u t  550 f r e s h m a n  e n g i n e e r i n g  a n d  p h y s i c s  m a j o r s  i n  

a f r e s h m a n  l e v e l  p h y s i c s  c o u r s e  w e re  a s s i g n e d  t o  a " s t a n d a r d "  o r  

an  " a u t o - t u t o r i a l "  (AT) v e r s i o n  o f  t h e  c o u r s e  e i t h e r  on  t h e  

b a s i s  o f  p e r s o n a l  p r e f e r e n c e  o r  random a s s i g n m e n t .  B o th  v e r s i o n s  

o f  t h e  c o u r s e  u sed  t h e  same t e x t b o o k  and  c o u r s e  n o t e s ,  c o v e r e d  

t h e  s a m e  c o n t e n t ,  a n d  w e r e  g i v e n  t h e  s a m e  h o m e w o r k  a n d  

l a b o r a t o r y  a s s i g n m e n t s .  They w e re  a l s o  g i v e n  t h e  same q u i z z e s  and  

e x a m i n a t i o n s .  The " s t a n d a r d "  c o u r s e  c o n s i s t e d  o f  two h o u r s  o f  

l e c t u r e  a n d  tw o  h o u r s  o f  r e c i t a t i o n  a w e e k .  A t w o - h o u r  

l a b o r a t o r y  was  s c h e d u l e d  e v e r y  o t h e r  w eek .  The AT c o u r s e  i n v o l ­

ved  one  h o u r  o f  r e c i t a t i o n  a w eek ,  and  a l l  o t h e r  i n s t r u c t i o n  t o o k  

p l a c e  a t  t h e  s t u d e n t s '  d i s c r e t i o n  and  c o n v e n i e n c e  i n  a l e a r n i n g  

c e n t e r  w h e re  m a t e r i a l s  and  t u t o r s  w e re  a v a i l a b l e .

S t u d e n t s '  f i n a l  g r a d e s  i n  t h e  c o u r s e  w e re  u s e d  a s  a 

m e a s u r e  o f  a c h i e v e m e n t .  SAT Math s c o r e s  w e r e  o b t a i n e d  f o r  t h e  

s u b j e c t s ,  and  a c o u r s e - s p e c i f i c  p r e t e s t  was a l s o  u s e d .  F o r  

s t u d e n t s  a s s i g n e d  by  p r e f e r e n c e ,  t h e r e  was a s i g n i f i c a n t  i n t e r ­

a c t i o n ,  w he re  t h o s e  who s e l e c t e d  t h e  " s t a n d a r d "  c o u r s e  a c h i e v e d  

b e t t e r  g r a d e s  t h a n  t h o s e  who s e l e c t e d  t h e  AT c o u r s e .  The 

" s t a n d a r d "  c o u r s e  y i e l d e d  c o n s i s t e n t l y  h i g h e r  g r a d e s  t h a n  t h e  AT 

c o u r s e .  F o r  r a n d o m l y  a s s i g n e d  s t u d e n t s ,  ma th  a c h i e v e m e n t  was
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s i g n i f i c a n t l y  r e l a t e d  t o  c o u r s e  g r a d e .  No i n t e r a c t i o n  b e t w e e n  

m a th  a p t i t u d e  and  g r a d e  was  f o u n d .

Summary o f  ATI R e s e a r c h

The l i t e r a t u r e  on  ATI r e s e a r c h  p r e s e n t l y  i n c l u d e s  a  v e r y  

l a r g e  number  o f  s t u d i e s  on  v a r i o u s  a s p e c t s  o f  A t t r i b u t e -  

T r e a t m e n t  I n t e r a c t i o n .  Though  t h e y  c o v e r  a  w id e  r a n g e  o f  a t t r i ­

b u t e s  a n d  t r e a t m e n t s ,  m o s t  o f  t h e s e  s t u d i e s  a r e  o r g a n i z e d  a l o n g  

t h e  same g e n e r a l  l i n e s .  "The  t y p i c a l  ATI s t u d y  i s  a t w o - g r o u p  

e x p e r i m e n t .  The m e a s u r e  o f  o u t c o m e  i s  r e g r e s s e d  o n t o  a s c o r e  

r e c o r d e d  p r i o r  t o  t r e a t m e n t .  I f  t h e  r e g r e s s i o n  l i n e s  i n  t h e  two 

t r e a t m e n t s  d i f f e r  i n  s l o p e ,  t h a t  i s  e v i d e n c e  o f  A p t i t u d e  X 

T r e a t m e n t  i n t e r a c t i o n "  ( C r o n b a c h ,  1 9 7 5 ,  p .  1 1 6 ) .

A l t h o u g h  t h e  c o n c e p t  o f  ATI and  t h e  m eans  b y  w h ic h  i t  

c a n  be  m e a s u r e d  a r e  e a s i l y  u n d e r s t o o d ,  a n d  a l t h o u g h  t h e  a p p l i ­

c a t i o n  o f  s u c h  f i n d i n g s  t o  e d u c a t i o n a l  p r a c t i c e  seem s  l i k e  a 

s i m p l e ,  s t r a i g h t f o r w a r d  m a t t e r ,  some u n r e s o l v e d  p r o b l e m s  m u s t  be  

d e a l t  w i t h  b e f o r e  t h i s  a p p r o a c h  c a n  be  p u t  t o  w i d e s p r e a d  u s e .  

The p e r f o r m a n c e  and  t h e  a p t i t u d e s  u n d e r  c o n s i d e r a t i o n  i n  ATI 

s t u d i e s  i n v o l v e  c o m p le x  r e l a t i o n s h i p s  b e t w e e n  many v a r i a b l e s .  No 

means  h a s  y e t  b e e n  e s t a b l i s h e d  f o r  d e t e r m i n i n g  when an  o b s e r v e d  

i n t e r a c t i o n  i n  o n e  s e t t i n g  c a n  be  g e n e r a l i z e d  r e l i a b l y  t o  o t h e r  

c a s e s ,  o r  e v e n  w h a t  m akes  o n e  s e t  o f  c i r c u m s t a n c e s  i n  i n s t r u c t i o n  

d i f f e r e n t  f rom  a n o t h e r .  F u r t h e r ,  w h i l e  t h r e e -  o r  f o u r - w a y  o r  e v e n  

h i g h e r  o r d e r  i n t e r a c t i o n s  b e t w e e n  v a r i a b l e s  o f t e n  e x i s t ,  t h e s e  

i n t e r a c t i o n s  a r e  a t  p r e s e n t  n e i t h e r  e v i d e n c e d  e f f e c t i v e l y  n o r
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i n t e r p r e t e d  m e a n i n g f u l l y ,  a s  i s  shown b y  t h e  number  o f  s t u d i e s  

w h ich  a r e  u n r e p l i c a b l e  o r  h a v e  y i e l d e d  n o n - s i g n i f i c a n t  f i n d i n g s .  

The u s e f u l n e s s  o f  a n  ATI a p p r o a c h  h a s  b e e n  l i m i t e d  by  t h e  t o o l s  

a v a i l a b l e  f o r  d e a l i n g  w i t h  m u l t i v a r i a t e  r e l a t i o n s h i p s  w h ich  a r e  

c o n c e p t u a l l y  q u i t e  c o m p l e x .

Trown and  L e i t h ' s  (1975)  i n v e s t i g a t i o n  o f  t h e  i n t e r a c ­

t i o n  b e t w e e n  p u p i l  a n x i e t y  and  s u p p o r t i v e  o r  e x p l o r a t o r y  t r e a t ­

m e n t s ,  and  t h e  s t u d i e s  b y  O t t  & M a c k l i n  ( 1 9 7 5 ) ,  and  O t t  ( 1 9 7 6 ) ,  

w h e re  a n  i n t e r a c t i o n  was  o b s e r v e d  b e t w e e n  m e th o d  o f  a s s i g n m e n t  

t o  a  p h y s i c s  c o u r s e  and a u d i o - t u t o r i a l  o r  " s t a n d a r d "  m e thod  o f  

i n s t r u c t i o n  a r e  f a i r l y  t y p i c a l  e x a m p l e s  o f  r e s e a r c h  whose  ATI 

a p p r o a c h  i s  v a l u a b l e  i n  c u r r i c u l u m  d e v e l o p m e n t  a p p l i c a t i o n s .  In  

many i n s t a n c e s ,  h o w e v e r ,  t h e  p r o b l e m  o f  i d e n t i f y i n g  s i g n i f i c a n t  

v a r i a b l e s  a n d  t h e  p o t e n t i a l  c o m p l e x i t y  o f  t h e  i n t e r a c t i o n s  

b e t w e e n  v a r i a b l e s  t e n d  t o  l i m i t  t h e  r a n g e  o f  a p p l i c a t i o n  o f  an  

ATI a p p r o a c h .  The f i n d i n g s  o f  T a l l m a d g e  (1968)  and  T a l l m a d g e  and  

S h e a r e r  ( 1 9 6 9 ,  1971) i l l u s t r a t e  t h i s  p r o b l e m .  W h i l e  t h e  f i r s t  

s t u d y  y i e l d e d  no s i g n i f i c a n t  i n t e r a c t i o n s  b e t w e e n  t y p e  o f  t r e a t ­

m e n t  and  l e a r n e r  a t t r i b u t e s  o r  l e a r n i n g  s t y l e ,  t h e  l a t e r  i n v e s t i ­

g a t i o n s  showed a n  i n t e r a c t i o n  when s u b j e c t  m a t t e r  was  a l s o  t a k e n  

i n t o  c o n s i d e r a t i o n .

How c a n  s u b j e c t  m a t t e r  c o n s i d e r a t i o n s  c o n t r i b u t e  t o  a 

u s e f u l  c o n c e p t u a l i z a t i o n  o f  A T Is ?  B e r l i n e r  and  Cahen  (1973) 

s t r e s s  t h e  i m p o r t a n c e  o f  t h e  t a s k - s p e c i f i c  ( i . e . ,  s u b j e c t  m a t t e r  

o r i e n t e d )  n a t u r e  o f  A T I s ,  and  i n d e e d  go  s o  f a r  a s  t o  s u g g e s t  

t h a t  t h e y  be  d e a l t  w i t h  a s  T r a i t - T r e a t m e n t - T a s k  I n t e r a c t i o n s .
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T o b i a s  (1976)  a l s o  s u g g e s t s  t h a t  a t t r i b u t e - t r e a t m e n t  i n t e r a c t i o n s  

may be  s u b j e c t - m a t t e r  s p e c i f i c .  S a l o m o n ' s  (1974)  f i n d i n g s  t h a t  

s u b j e c t s '  l e v e l  o f  p r i o r  a c q u a i n t a n c e  w i t h  t h e  s u b j e c t  m a t t e r  

( i n  t h i s  c a s e  a v i s u a l  t r a n s f o r m a t i o n  o p e r a t i o n )  i n t e r a c t e d  w i t h  

t h e  d e g r e e  t o  w h ich  t h e  t r a n s f o r m a t i o n  h a d  t o  be  e x p l i c i t l y  

p r e s e n t e d ;  and  T o b i a s ' s  (1973b)  o b s e r v a t i o n  o f  a n  i n t e r a c t i o n  

b e t w e e n  l e v e l  o f  p r i o r  f a m i l i a r i t y  a n d  l o g i c a l  o r  s c r a m b l e d  i t e m  

p r e s e n t a t i o n  p r o v i d e  u s e f u l  i n s i g h t  i n t o  how s u b j e c t  m a t t e r  

c o n s i d e r a t i o n s  may p r o v i d e  a n  o r g a n i z i n g  c o n c e p t  f o r  t h e  i n v e s t i ­

g a t i o n  o f  A T Is :  The e v i d e n c e  i n d i c a t e s  t h a t  a t t r i b u t e - t r e a t m e n t  

i n t e r a c t i o n s  d e p e n d  n o t  o n l y  on  w h a t  s u b j e c t  m a t t e r  i s  i n v o l v e d ,  

b u t  on  how much o f  i t  l e a r n e r s  a r e  a c q u a i n t e d  w i t h .

B r a n c h i n g

B r a n c h i n g  i n v o l v e s  d e c  i s i o n s  a b o u t  t h e  s e q u e n c e  o r  

f o r m a t  i n  w h ic h  s u b j e c t - m a t t e r  c o n t e n t  w i l l  be  p r e s e n t e d .  T h e s e  

d e c i s i o n s  a r e  t y p i c a l l y  b a s e d  on  t e s t  i t e m s — f o r  i n s t a n c e ,  

q u e s t i o n s  em bedded  i n  a p r o g r a m .  O t h e r  m e a s u r e s  m i g h t  a l s o  be  

u s e d  a s  t h e  b a s i s  f o r  b r a n c h i n g  d e c i s i o n s .  F o r  i n s t a n c e ,  

e n v i r o n m e n t a l  o r  g r o u p i n g  f a c t o r s ,  o r  i n f o r m a t i o n  d e r i v e d  f ro m  

t h e  s u b j e c t  c o n t e n t  b e i n g  p r e s e n t e d  c o u l d  be  u s e d .

Ways o f  A n a l y z i n g  B r a n c h i n g

M any k i n d s  o f  a d a p t i v e  b r a n c h i n g  s t r a t e g i e s  a r e  

p o s s i b l e .  Bohm and  J a c o p i n i  (1966) e s t a b l i s h e d  t h a t  a l l  s u c h  

s t r a t e g i e s  c a n  b e  r e p r e s e n t e d  b y  c o m b i n a t i o n s  o f  t h e  s e t  o f
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t h r e e  s c h e m a s  shown i n  F i g u r e  2 .  The  d ia m o n d  s h a p e d  d e c i s i o n  o r  

p r e d i c a t e  b o x e s  i n  F i g u r e  2 r e p r e s e n t  b r a n c h e s  made on t h e  b a s i s  

o f  t h e  b i n a r y  d e c i s i o n  s t r a t e g y  p r e v i o u s l y  d e s c r i b e d .  The r e c ­

t a n g u l a r  b o x e s  r e p r e s e n t  a n  i n s t r u c t i o n a l  p r o c e d u r e  s u c h  a s  t h e  

p r e s e n t a t i o n  o f  s u b j e c t  m a t t e r  c o n t e n t  o r  c r i t e r i o n  t e s t s .

F i g u r e  2a r e p r e s e n t s  a l i n e a r  s t r a t e g y ,  w h e re  m a t e r i a l  

i s  p r e s e n t e d  i n  a f i x e d  s e q u e n c e  a n d  e v e r y o n e  g e t s  t h e  same 

p r e s e n t a t i o n .  F i g u r e  2b r e p r e s e n t s  a  b ac  kwa r d  b r a n c h i n g  o r  

r e p e t i t i o n  s t r a t e g y ,  w h e re  a p r e s e n t a t i o n  i s  r e p e a t e d  i f  t h e  

c r i t e r i o n  t e s t  a s s o c i a t e d  w i t h  i t  i s  n o t  s a t i s f i e d .  F i g u r e  2c i s  

a n  a l t e r n a t e  b r a n c h i n g  s t r a t e g y .  F i g u r e  2d r e p r e s e n t s  f o r w a r d  

b r a n c h i n g  o r  s k i p p i n g  a h e a d ,  w h ic h  i s  a  s p e c i a l  c a s e  o f  F i g u r e  2c

w h ere  o n e  o f  t h e  b r a n c h i n g  a l t e r n a t i v e s  i s  t o  h a v e  no i n s t r u c ­

t i o n .

Two s i g n i f i c a n t  t h i n g s  s h o u l d  b e  e m p h a s i z e d  a b o u t  t h e  

r e p r e s e n t a t i o n s  i n  F i g u r e  2 .  F i r s t ,  t h e y  c a n  be  t r e a t e d  a s  " b l a c k

b o x e s , "  w h ic h  c a n  be  n e s t e d  r e p e a t e d l y  i n s i d e  o f  e a c h  o t h e r  t o

a n y  d e s i r e d  d e p t h .  Any s c h e m a ( s )  c a n  be  n e s t e d  i n s i d e  a n y  o t h e r  

s c h e m a ,  and  t h e  u s e f u l  t h i n g  a b o u t  t h e  b l a c k  box  i s  t h a t  a t  a n y  

l e v e l  o f  d e t a i l  o n e  n e e d  o n l y  be  c o n c e r n e d  w i t h  t h e  i n p u t  t o  a  

b l a c k  box and  t h e  o u t p u t  w h ic h  i t  y i e l d s .  What h a p p e n s  i n s i d e  t h e  

b l a c k  box i n  t e r m s  o f  p r o c e s s i n g  o r  f l o w  o f  c o n t r o l  ( b r a n c h i n g )  

i s  a  l o g i c a l l y  s e p a r a t e  i s s u e .  T h i s  i s  o f  c o u r s e  r e c o g n i z a b l e  a s  

s i m p l y  a d e s c r i p t i o n  o f  t h e  p r i n c i p l e  o f  m o d u l a r  i n s t r u c t i o n .  

S e c o n d l y ,  a l l  t h e  b r a n c h i n g  s t r a t e g i e s  w h ic h  m i g h t  p o s s i b l y  be  

d e v i s e d  c a n  be r e p r e s e n t e d  u s i n g  c o m b i n a t i o n s  o f  t h e s e  b l a c k  box
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F i g u r e  2 
B ranch ing  S t r a t e g ie s

a

l i n e a r

backw ard b r  n ch in g

d

a l t e r n a t e  b ran ch in g

fo rw ard  sk ip p in g
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s c h e m a s .  Any i n s t r u c t i o n  t h u s  c a n  be  d e s c r i b e d  u s i n g  c o m b i n a ­

t i o n s  o f  t h e  c o n s t r u c t s  shown i n  F i g u r e  2.

Any l o g i c a l  d e c i s i o n  made i n  t h e  c o u r s e  o f  i n s t r u c t i o n  

r e q u i r e s  t h a t  a c r i t e r i o n  v a r i a b l e  be  i d e n t i f i e d ,  a v a l u e  f o r  

t h a t  v a r i a b l e  be  o b s e r v e d ,  and  a c r i t i c a l  v a l u e  f o r  t h a t  

v a r i a b l e  be  e s t a b l i s h e d  b e f o r e  t h a t  d e c i s i o n  o c c u r s .  A p r o ­

c e d u r e  ( r e p r e s e n t e d  by  a p r o c e s s  box)  w h e re  t h e s e  d a t a  a r e  

g a t h e r e d  m u s t  p r e c e d e  e v e r y  d e c i s i o n  ( d i a m o n d - s h a p e d  box) some­

w h ere  i n  t h e  i n s t r u c t i o n a l  s e q u e n c e .  E x a c t l y  w h e re  t h i s  d a t a -  

g a t h e r i n g  p r o c e d u r e  o c c u r s  f o r  a n y  g i v e n  d e c i s i o n  may h o w e v e r  

v a r y  c o n s i d e r a b l y .

S t u d i e s  o f  L i n e a r  v e r s u s  B r a n c h i n g  S t r a t e g i e s

H o l l a n d  (1975) a n a l y z e d  a d a p t i v e  d e c i s i o n s  i n  programmed  

i n s t r u c t i o n  i n  t e r m s  o f  t h e  c o n c e p t s  o f  c o n s e q u e n c e  r a t i o , p r e ­

d i c t i v e  v a l i d i t y  r a t i o ,  and  d i s c r i m i n a b i l i t y  r a t i o .  C o n s e q u e n c e  

r a t i o  i s  t h e  r a t i o  o f  t h e  t i m e  an  i n s t r u c t i o n a l  s e q u e n c e  t a k e s  t o  

c o m p l e t e  c o m p a re d  t o  t h e  t o t a l  t i m e  r e q u i r e d  t o  c o m p l e t e  b o t h  

t h e  i n s t r u c t i o n a l  s e q u e n c e  and  a d i a g n o s t i c  t e s t  w h ic h  p e r m i t s  

t h e  l e a r n e r  t o  b r a n c h  a r o u n d  t h a t  i n s t r u c t i o n a l  s e q u e n c e .  P r e ­

d i c t i v e  v a l i d i t y  r a t i o  i s  t h e  r a t i o  ( g i v e n  t h a t  t h e  i n t e r v e n i n g  

i n s t r u c t i o n a l  s e q u e n c e  i n  a p r o g r a m  i s  removed)  o f  t h e  number  o f  

t i m e s  a d i a g n o s t i c  t e s t  i n d i c a t e s  an  i n s t r u c t i o n a l  s e q u e n c e  

s h o u l d  be  t a k e n  and  t h e  c r i t e r i o n  t e s t  a s s o c i a t e d  w i t h  i t  i s  

f a i l e d ,  o r  a d i a g n o s t i c  t e s t  i n d i c a t e s  i n s t r u c t i o n  s h o u l d  be  

s k i p p e d  and  t h e  c r i t e r i o n  t e s t  i s  p a s s e d ,  c o m p a re d  t o  t h e  t o t a l
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number o f  s u c h  d e c i s i o n s  m a d e .  D i s c r i m i n a b i l i t y  r a t i o  i s  t h e  

r a t i o  o f  t h e  number  o f  t h o s e  who e i t h e r  p a s s e d  o r  f a i l e d  a d i a g ­

n o s t i c  t e s t ,  w h i c h e v e r  i s  s m a l l e r ,  t o  t h e  t o t a l  number  t a k i n g  

t h e  d i a g n o s t i c  t e s t .  For  i n s t r u c t i o n  t o  be  a c c e p t a b l y  a d a p t i v e ,  

H o l l a n d  m a i n t a i n s  t h a t  i t s  c o n s e q u e n c e  r a t i o  s h o u l d  be  . 7 5  o r  

b e t t e r ,  i t s  p r e d i c t i v e  v a l i d i t y  r a t i o  s h o u l d  be  a s  c l o s e  t o  1 . 0  

a s  p o s s i b l e ,  b u t  a t  l e a s t  . 9 0 ,  and  i t s  d i s c r i m i n a b i l i t y  r a t i o  

s h o u l d  be  a s  c l o s e  t o  t h e  maximum o f  . 5 0  a s  p o s s i b l e .

D a ta  w e re  g a t h e r e d  f rom s e v e n  e x a m p l e s  o f  a d a p t i v e  

m a t e r i a l s  t o  d e m o n s t r a t e  t h e  u s e f u l n e s s  o f  t h e s e  m e a s u r e s .  T h e s e  

m a t e r i a l s  i n c l u d e d  a u n i t  f rom t h e  J o b  C o r p s  A d v an ced  G e n e r a l  

E d u c a t i o n  P r o g r a m ,  Programmed R e v ie w s  o f  M a t h e m a t i c s  ( F l e x e r  & 

F l e x e r ,  1 9 6 7 ) ,  a n  I P I  Math p r o g r a m  ( L i n d v a l l  & B o l v i n ,  1 9 6 7 ) ,  a 

u n i t  f r o m  t h e  I n d i v i d u a l i z e d  Sc i e n c e  C u r r i c u l u m  ( K l o p f e r ,  

Cham pagne ,  & P i t t m a n ,  1 9 7 2 ) ,  a p r o g r a m  on i n d u c t i v e  r e a s o n i n g  

( H o l l a n d ,  H o f fm a n ,  & D o r a n ,  N o te  6 ) ,  a  c h a p t e r  f rom  a T u t o r T e x t  

p r o g r a m  on  The A r i t h m e t i c  o f  C o m p u t e r s  ( C r o w d e r , 1 9 6 0 ) ,  a n d  a 

s e g m e n t  f rom a S t a n f o r d  CAI R e a d i n g  p r o g r a m  ( A t k i n s o n ,  1 9 6 8 ) .

None o f  t h e  m a t e r i a l s  e v a l u a t e d  w e re  a c c e p t a b l e  on  a l l  

t h r e e  m e a s u r e s .  G e n e r a l l y ,  t h e  p r o g r a m s  d i d  n o t  d i s c r i m i n a t e  

v e r y  w e l l  b e t w e e n  s u b j e c t s '  k n o w le d g e  o f  t h e  s u b j e c t  m a t t e r ,  and  

i n  f o u r  o f  t h e  s e v e n  c a s e s  p r e d i c t i v e  v a l i d i t y  was  p o o r .  T h i s  

l e d  H o l l a n d  t o  d e s c r i b e  a d a p t i v i t y  a s  a m y t h ,  w i t h  no b a s i s  i n  

f a c t  a n d  no d a t a  a s  y e t  g e n e r a t e d  t o  d e m o n s t r a t e  t h a t  a d a p t a t i o n  

r e a l l y  d o e s  make a d i f f e r e n c e  i n  l e a r n i n g .  A p p a r e n t l y ,  m o s t  

i n s t r u c t i o n  i s  e f f e c t i v e l y  n o n - a d a p t i v e .  V e ry  l i t t l e  i n s t r u c t i o n
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i s  c r e a t e d  w i t h  t h e  s y s t e m a t i c  a p p l i c a t i o n  o f  a d a p t i v e  c r i t e r i a  

i n  mind  s o  t h a t  t r e a t m e n t  i s  m o d i f i e d  t o  a c c o u n t  f o r  a p t i t u d e .

S i l b e r m a n ,  M e l a r a g n o ,  C o u l s o n ,  a n d  E s t a v a n  ( 1 9 6 1 )  

e x a m in e d  t h e  e f f e c t s  o f  two m e t h o d s  o f  b r a n c h i n g  i n  two e a r l y  

e x p e r i m e n t s .  I n  t h e  f i r s t  s t u d y ,  51 h i g h  s c h o o l  s t u d e n t s  w e re  

d i v i d e d  i n t o  t h r e e  g r o u p s  o f  1 7 ,  e a c h  g r o u p  b e i n g  g i v e n  a t e s t  

o f  g e n e r a l  m e n t a l  a b i l i t y  t h e n  a d m i n i s t e r e d  o n e  v e r s i o n  o f  a 

6 1 - f r a m e  p r o g r a m  on l o g i c .  T h r e e  d i f f e r e n t  p r e s e n t a t i o n  modes  

w e re  u s e d  f o r  t h e  b a s i c  p r o g r a m :  A f i x e d  s e q u e n c e  o f  5 X 8 c a r d s ,  

a b a c k - b r a n c h i n g  s e q u e n c e  o f  5 X 8 c a r d s ,  o r  a t e x t b o o k  p r e s e n ­

t a t i o n  b a s e d  o n  t h e  f i x e d  s e q u e n c e  o f  c a r d s .  The f i x e d - s e q u e n c e  

g r o u p  r e c e i v e d  e a c h  f r a m e  o n c e ,  w i t h  no r e p e t i t i o n ,  a n d  made 

m u l t i p l e - c h o i c e  r e s p o n s e s  t o  e a c h  i t e m  by  t h i n k i n g  o f  t h e  a n s w e r  

b u t  n o t  w r i t i n g  i t .  The b a c k - b r a n c h i n g  g r o u p  was  a l l o w e d ,  b u t  n o t  

r e q u i r e d ,  t o  r e v i e w  p r e v i o u s  i t e m s  b y  b a c k i n g  up  o n e  i t e m  a t  a 

t i m e .  T h i s  g r o u p  a l s o  made c o v e r t  m u l t i p l e - c h o i c e  r e s p o n s e s  t o  

t h e  i t e m s  i n  t h e  t e a c h i n g  p r o g r a m .  The t e x t b o o k  g r o u p  d i d  n o t  

h a v e  t o  make r e s p o n s e s  o f  a n y  k i n d  t o  t h e  t e a c h i n g  m a t e r i a l .  The 

i n s t r u c t i o n a l  p r o g r a m  was r e w r i t t e n  i n  t e x t b o o k  fo rm  a s  s t a t e ­

m e n t s  i n c o r p o r a t i n g  t h e  c o r r e c t  a n s w e r s ,  and  t h e  s t u d e n t s  i n  

t h i s  g r o u p  w e r e  i n s t r u c t e d  t o  s t u d y  t h e  m a t e r i a l  h o w e v e r  t h e y  

w a n t e d  t o .

I m m e d i a t e l y  a f t e r  e a c h  t r a i n i n g  s e s s i o n ,  a  p o s t t e s t  made 

up  o f  24 c o n s t r u c t e d - r e s p o n s e  a n d  24 m u l t i p l e - c h o i c e  q u e s t i o n s  

was  a d m i n i s t e r e d .  H a l f  o f  t h e  q u e s t i o n s  r e s e m b l e d  t h e  t r a i n i n g  

m a t e r i a l s ,  a n d  h a l f  o f  t h e  q u e s t i o n s  r e q u i r e d  a p p l i c a t i o n  t o  new
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s i t u a t i o n s  o f  t h e  c o n t e n t  w h ic h  h a d  b e e n  p r e s e n t e d .  The t e x t b o o k  

p r e s e n t a t i o n ,  w h ich  p e r m i t t e d  s t u d e n t s  t o  b r a n c h  o r  n o t  t o  

b r a n c h  a t  t h e i r  own o p t i o n  i n  a n y  m a n n e r  t h e y  c h o s e ,  y i e l d e d  

s i g n i f i c a n t l y  h i g h e r  p o s t t e s t  s c o r e s  t h a n  t h e  f i x e d - s e q u e n c e  

m e t h o d .  The h y p o t h e s i s  t h a t  t h e  b a c k - b r a n c h i n g  m e th o d  w ou ld  be  

s u p e r i o r  t o  t h e  f i x e d - s e q u e n c e  m e th o d  b e c a u s e  o f  i t s  a d a p t i v e  

c a p a c i t y  was n o t  c o n f i r m e d .  A s i g n i f i c a n t  p o s i t i v e  c o r r e l a t i o n  

was fo u n d  b e t w e e n  a p t i t u d e  p r e t e s t  s c o r e s  and  c r i t e r i o n  p o s t t e s t  

s c o r e s  f o r  t h e  t e x t b o o k  p r e s e n t a t i o n .  A s i g n i f i c a n t  n e g a t i v e  

c o r r e l a t i o n  was  fo u n d  b e t w e e n  a p t i t u d e  p r e t e s t  s c o r e s  a n d  t r a i n ­

i n g  t i m e  f o r  t h e  f i x e d  s e q u e n c e  p r e s e n t a t i o n  and  n o t  f o r  t h e  

o t h e r s .

I n  t h e  s e c o n d  s t u d y  c o n d u c t e d  b y  S i l b e r m a n ,  M e l a r a g n o ,  

and  E s t a v a n ,  36 h i g h  s c h o o l  s t u d e n t s  w e r e  r a n d o m l y  d i v i d e d  i n t o  

two e q u a l  g r o u p s ,  g i v e n  a t e s t  o f  g e n e r a l  m e n t a l  a b i l i t y ,  and  

g i v e n  a c o m p u t e r - c o n t r o l l e d  s l i d e  p r e s e n t a t i o n  made u p  o f  411 

m u l t i p l e - c h o i c e  i t e m s  on  l o g i c .  A " b r a n c h i n g "  g r o u p  r e c e i v e d  

m a t e r i a l  w hose  s e q u e n c e  was  u n i q u e l y  d e t e r m i n e d  f o r  e a c h  i n d i ­

v i d u a l  b y  t h e  c o m p u t e r  p r o g r a m  on  t h e  b a s i s  o f  t h e  e r r o r s  made 

b y  t h a t  i n d i v i d u a l .  A " f i x e d - s e q u e n c e "  g r o u p  c o m p o se d  o f  i n d i ­

v i d u a l s  r a n d o m l y  p a i r e d  w i t h  members  o f  t h e  " b r a n c h i n g "  g r o u p  

s e r v e d  a s  a  y o k e d  c o n t r o l .  T h e  s e q u e n c e  g e n e r a t e d  b y  t h e  

" b r a n c h i n g "  member o f  e a c h  p a i r  was  g i v e n  t o  t h e  y o k ed  " f i x e d -  

s e q u e n c e "  s u b j e c t .  A p o s t t e s t  c o n s i s t i n g  o f  51 m u l t i p l e - c h o i c e  

and  44 c o n s t r u c t e d - r e s p o n s e  i t e m s  was  a d m i n i s t e r e d  i m m e d i a t e l y  

a f t e r  t h e  t r a i n i n g .  H a l f  o f  t h e  i t e m s  w e r e  s i m i l a r  t o  t h e
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m a t e r i a l  p r e s e n t e d  d u r i n g  t h e  t r a i n i n g ,  and  h a l f  o f  t h e  i t e m s  

r e g u i r e d  a p p l i c a t i o n  o f  w h a t  h a d  b e e n  p r e s e n t e d  t o  new s i t u a ­

t i o n s .  No s i g n i f i c a n t  d i f f e r e n c e  i n  p o s t t e s t  s c o r e s  was  f o u n d  

b e t w e e n  t h e  " b r a n c h i n g "  and  t h e  " f i x e d - s e q u e n c e "  p r e s e n t a t i o n s .

W h i l e  t h i s  s t u d y  f o u n d  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  

b r a n c h i n g  b a s e d  on  l e a r n e r s '  e r r o r s  and y o k ed  p r e s e n t a t i o n s ,  i t  

m u s t  be  n o t e d  t h a t  t h e  u s e  o f  a yoked  g r o u p  i m p l i e s  t h a t  t h e  

b r a n c h i n g  i t e m s  c o u l d  n o t  be  k e y e d  t o  s p e c i f i c  r e s p o n s e s  made by  

t h e  " b r a n c h i n g "  s u b j e c t s .  The yoked  a r r a n g e m e n t  p o t e n t i a l l y  

l i m i t s  t h e  n a t u r e  and e x t e n t  o f  b a c k w a rd  b r a n c h i n g  o r  r e m e d i a l  

r e p e t i t i o n .  T h e s e  l i m i t a t i o n s  m i n i m i z e  much o f  t h e  d i f f e r e n c e  . 

w h ic h  m i g h t  o t h e r w i s e  be  m a n i f e s t e d  by  t h e  b r a n c h i n g  a l t e r n a ­

t i v e s  i n  t h e  " b r a n c h i n g  b a s e d  on  e r r o r s "  p r e s e n t a t i o n .  W i t h i n -  

t r e a t m e n t  a d a p t a t i o n  o r  r e m e d i a t i o n  f r e q u e n t l y  s eem s  t o  be  n o t  

d i f f e r e n t  e n o u g h  i n  a n y  s i g n i f i c a n t  r e s p e c t  f ro m  t h e  m a i n l i n e  

t r e a t m e n t  ( t h e  " n o n - r e m e d i a l "  t r e a t m e n t )  t o  w h ic h  i t  i s  s u p p o ­

s e d l y  an  a l t e r n a t i v e .

The f i r s t  o f  t h e s e  two s t u d i e s ,  w h e r e  s u b j e c t s  s t u d i e d  

t h e  t e x t b o o k  fo rm o f  t h e  p r o g r a m  i n  a n y  m a n n e r  t h e y  w a n t e d  t o ,  

t h u s  e s t a b l i s h e d  " s t u d e n t  o p t i o n "  a s  a b e t t e r  d e c i s i o n  c r i t e r i o n  

v a r i a b l e  t h a n  f i x e d  s e q u e n c e  f o r  m a x i m i z i n g  a c h i e v e m e n t ,  b u t  t h e  

s e c o n d  c o u l d  n o t  show t h a t  s t u d e n t  e r r o r  was  a b e t t e r  b a s i s  f o r  

a d a p t i v e  d e c i s i o n - m a k i n g  t h a n  f i x e d  s e q u e n c e .

Roe (1S62) a l s o  f o u n d  s i m i l a r  n o n - s i g n i f i c a n t  r e s u l t s  

when h e  c o m p a r e d  f o r w a r d  b r a n c h i n g  w i t h  l i n e a r  p r e s e n t a t i o n s .  

H is  s u b j e c t s  w e re  189 f r e s h m a n  e n g i n e e r i n g  s t u d e n t s  who w e re
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g i v e n  a p r e t e s t  i n  M a t h e m a t i c a l  R e a s o n i n g ,  r a n k e d  i n t o  t h r e e  

g r o u p s  b y  a p t i t u d e ,  t h e n  r a n d o m l y  a s s i g n e d  f ro m  e a c h  t h i r d  t o  

o b t a i n  s e v e n  e q u a l  g r o u p s  o f  27 s t u d e n t s .  A 1 1 3 - i t e m  p r o g r a m  on  

e l e m e n t a r y  p r o b a b i l i t y  p r e s e n t e d  on  i n d e x  c a r d s  was u s e d ,  e a c h  

g r o u p  b e i n g  g i v e n  o n e  o f  s e v e n  p r e s e n t a t i o n s .  A l i n e a r  g r o u p  

w o rk ed  t h r o u g h  e v e r y  i t e m  i n  t h e  p r o g r a m .  A f o r w a r d  b r a n c h i n g  

g r o u p  s k i p p e d  a h e a d  when t h e y  a n s w e r e d  k e y  i t e m s  c o r r e c t l y .  A 

b a c k w a rd  b r a n c h i n g  g r o u p  r e p e a t e d  s e q u e n c e s  when t h e y  a n s w e r e d  

k e y  i t e m s  i n c o r r e c t l y .  A b a c k w a r d  a l t e r n a t e  g r o u p  u s e d  t h e  same 

s t r a t e g y  a s  t h e  b a c k w a rd  b r a n c h i n g  g r o u p ,  b u t  r e c e i v e d  d i f f e r e n t  

m a t e r i a l  i n s t e a d  o f  r e p e a t i n g  t h e  same i t e m s  a s  b e f o r e .  A p r e ­

t e s t  and  f o r w a r d  b r a n c h i n g  g r o u p  u s e d  t h e  same s t r a t e g y  a s  t h e  

f o r w a r d  b r a n c h i n g  g r o u p ,  b u t  t o o k  t h e  c r i t e r i o n  t e s t  g i v e n  t o  

e v e r y o n e  a t  t h e  end  b o t h  b e f o r e  and  a f t e r  t h e  t r a i n i n g .  A random 

l i n e a r  g r o u p  u s e d  t h e  l i n e a r  s t r a t e g y  b u t  w e re  g i v e n  i t e m s  w h ic h  

had  b e e n  r a n d o m l y  s e q u e n c e d  ( i . e . ,  s c r a m b l e d ) .  A t e x t b o o k  g r o u p  

was g i v e n  t h e  f o r w a r d  b r a n c h i n g  s t r a t e g y ,  b u t  t h e  p r o g r a m  was 

bound i n  t e x t b o o k  fo rm  i n s t e a d  o f  b e i n g  a  c a r d  f i l e .

" L o g i c a l "  s e q u e n c e  r e s u l t e d  i n  s i g n i f i c a n t l y  h i g h e r  

a c h i e v e m e n t  t h a n  " s c r a m b l e d "  s e q u e n c e .  L e a r n i n g  t i m e  f o r  t h e  

f o r w a r d  b r a n c h i n g  s t r a t e g i e s  was  s i g n i f i c a n t l y  l o w e r  t h a n  f o r  

t h e  b a c k w a rd  b r a n c h i n g  s t r a t e g i e s ,  b u t  no s i g n i f i c a n t  d i f f e r e n c e  

i n  a c h i e v e m e n t  s c o r e s  was  f o u n d  b e t w e e n  t h e  two s t r a t e g i e s .  

S im p l e  f o r w a r d  b r a n c h i n g  y i e l d e d  no t i m e  o r  a c h i e v e m e n t  d i f f e r ­

e n c e s  c o m p a re d  t o  l i n e a r  p r e s e n t a t i o n .

C a m p b e l l  (1963) g a v e  780  p u b l i c  s c h o o l  s t u d e n t s  i n  t h r e e
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e q u a l  g r o u p s  t h r e e  f o r m s  o f  a p r o g r a m  on  s e t  t h e o r y .  A " b y p a s s "  

v e r s i o n  o f  t h e  p r o g r a m  c o n t a i n i n g  15 b a s i c  s e g m e n t s  and  15 

c o r r e s p o n d i n g  r e m e d i a l  l o o p s  was g i v e n  t o  o n e  g r o u p .  The 

r e m e d i a l  l o o p s  w e r e  o n l y  e n t e r e d  i f  t h e  b a s i c  s e g m e n t s  w e re  n o t  

c o m p l e t e d  s u c c e s s f u l l y .  A s e c o n d  g r o u p  r e c e i v e d  a  s h o r t  l i n e a r  

v e r s i o n  o f  t h e  p r o g r a m ,  c o n s i s t i n g  o f  j u s t  t h e  15 b a s i c  s e g m e n t s

w i t h o u t  t h e  r e m e d i a l  l o o p s .  The t h i r d  g r o u p  r e c e i v e d  a l o n g

l i n e a r  v e r s i o n  o f  t h e  p r o g r a m ,  c o n s i s t i n g  o f  t h e  15 b a s i c  s e g ­

m e n ts  and  t h e  15 r e m e d i a l  l o o p s  p r e s e n t e d  i n  a l i n e a r  f a s h i o n .

P o s t t e s t  a c h i e v e m e n t  s c o r e s  f o r  t h e  " b y p a s s "  g r o u p  f e l l  c o n s i s ­

t e n t l y  b e t w e e n  s c o r e s  f o r  t h e  l o n g  l i n e a r  and s h o r t  l i n e a r

g r o u p s .  S i g n i f i c a n t l y  h i g h e r  a c h i e v e m e n t  s c o r e s  w e re  fo u n d  f o r  

h i g h e r  g r a d e  l e v e l s  and  h i g h e r  a b i l i t y  l e v e l s .  Amount l e a r n e d  

and  t i m e  s p e n t  on t h e  p r o g r a m  i n  a n y  fo rm c o r r e s p o n d e d  c l o s e l y  

t o  t h e  number o f  p r o g r a m  p a g e s  s t u d i e d .  A g a i n ,  b r a n c h i n g  was n o t  

a n y  more  e f f e c t i v e  t h a n  l i n e a r  s e q u e n c i n g .

C o u l s o n ,  E s t a v a n ,  M e l a r a g n o ,  and  S i l b e r m a n  (1962) a l s o  

i n v e s t i g a t e d  t h e  b a s i s  on w h ich  b r a n c h i n g  d e c i s i o n s  s h o u l d  be  

made .  Two g r o u p s  o f  15 h i g h  s c h o o l  s t u d e n t s  w e re  g i v e n  two 

d i f f e r e n t  v e r s i o n s  o f  a 2 3 3 - i t e m  c o m p u t e r - c o n t r o l l e d  p r o g r a m  on  

l o g i c .  A " f i x e d - s e q u e n c e "  g r o u p  was g i v e n  a l l  233 i t e m s ,  w i t h  no 

v a r i a t i o n  i n  p r e s e n t a t i o n  f o r  i n d i v i d u a l  members  o f  t h e  g r o u p .  A 

" b r a n c h i n g "  g r o u p  was g i v e n  i n d i v i d u a l i z e d  i t e m  s e q u e n c e s  on  t h e  

b a s i s  o f  t h r e e  s t u d e n t  r e s p o n s e  c r i t e r i a :  (a)  number o f  e r r o r s  

o v e r  a  g r o u p  o f  i t e m s  d e a l i n g  w i t h  t h e  same t o p i c ,  (b) e r r o r s  

made i n  r e s p o n s e  t o  s p e c i f i c  q u e s t i o n s  w h ich  i n d i c a t e d  t h e
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s t u d e n t  h a d  m i s u n d e r s t o o d  t h e  m a t e r i a l ,  a n d  (c)  s t u d e n t s '  

i n d i v i d u a l  r e s p o n s e s  t o  i t e m s  w h ich  a s k e d  w h e t h e r  t h e y  w a n t e d  t o  

g o  a h e a d  o r  t o  r e v i e w  m a t e r i a l  p r e v i o u s l y  c o v e r e d .  A t  t h e  end  o f  

t h e  i n s t r u c t i o n ,  s t u d e n t s  i n  b o t h  t h e  " f i x e d - s e q u e n c e "  and  t h e  

" b r a n c h i n g "  g r o u p  w e re  g i v e n  t h e  same w r i t t e n  p o s t t e s t ,  c o n ­

s i s t i n g  o f  51 m u l t i p l e - c h o i c e  and  44 f i l l - i n  i t e m s .  Some o f  t h e  

q u e s t i o n s  o n  t h e  p o s t t e s t  r e s e m b l e d  t h e  t r a i n i n g  m a t e r i a l ,  w h i l e  

some q u e s t i o n s  r e q u i r e d  t r a n s f e r  o f  t h e  c o n t e n t  t a u g h t  b y  t h e  

p r o g r a m  t o  u n f a m i l i a r  s i t u a t i o n s .

Members, o f  t h e  " b r a n c h i n g "  g r o u p  s c o r e d  s i g n i f i c a n t l y  

h i g h e r  on t h e  p o s t t e s t  t h a n  d i d  members  o f  t h e  " f i x e d - s e q u e n c e "  

g r o u p .  Though members  o f  t h e  " b r a n c h i n g "  g r o u p  a l s o  a v e r a g e d  

s h o r t e r  t r a i n i n g  t i m e s ,  t h i s  d i f f e r e n c e  was  n o t  s i g n i f i c a n t .  I n  

a p r i o r  s t u d y ,  ( S i l b e r m a n ,  C o u l s o n ,  M e l a r a g n o ,  E s t a v a n ,  n o t e  13) 

a  c o r r e l a t i o n  was  f o u n d  b e t w e e n  s t u d e n t  a p t i t u d e  a s  m e a s u r e d  b y  a 

p r e t e s t  and  c r i t e r i o n  t e s t  s c o r e .  I n  t h i s  s t u d y ,  no s u c h  c o r r e ­

l a t i o n  was  f o u n d .  The p e r f o r m a n c e  o f  l o w e r - a p t i t u d e  s t u d e n t s  was  

r a i s e d .  D i f f e r e n c e s  f rom  t h e  p r e v i o u s  s t u d y  w e re  a l s o  t h a t  (a) 

b r a n c h i n g  was  b a s e d  p a r t l y  on  s t u d e n t s '  s e l f - a s s e s s m e n t  i n s t e a d  

o f  o n l y  on s t u d e n t s '  e r r o r s ,  (b) s e p a r a t i o n  was made b e t w e e n  

i n s t r u c t i o n  i t e m s  and  d i a g n o s i s  o r  d e c i s i o n  i t e m s ,  (c )  r e m e d i a l  

i t e m s  t a u g h t  t o p i c s  d i f f e r e n t l y  ( e . g . ,  i n d u c t i v e l y  i n s t e a d  o f  

d e d u c t i v e l y )  f rom  m a i n s t r e a m  i t e m s ,  a n d  (d) no y o k ed  c o n t r o l  was  

a t t e m p t e d  s o  t h a t  a d a p t a t i o n  c o u l d  be  made much b e t t e r  f o r  t h e  

b r a n c h i n g  g r o u p .

B eane  (1965)  c o m p a re d  l i n e a r  and  b r a n c h i n g  t e c h n i q u e s
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u s i n g  a p r o g r a m  on  p l a n e  g e o m e t r y .  F o r t y - e i g h t  h i g h - s c h o o l  

g e o m e t r y  s t u d e n t s  w e r e  a s s i g n e d  t o  f o u r  t r e a t m e n t  g r o u p s ,  

l i n e a r ,  b r a n c h i n g ,  l i n e a r  f o l l o w e d  b y  b r a n c h i n g ,  and  b r a n c h i n g  

f o l l o w e d  by  l i n e a r ,  u s i n g  a s t r a t i f i e d  random s a m p l i n g  t e c h n i q u e .  

T h e r e  w e re  12 s u b j e c t s  i n  e a c h  g r o u p .  The l i n e a r  t r e a t m e n t  

p r o g r a m  c o n s i s t e d  o f  951 c o m p l e t i o n - t y p e  f r a m e s  bound  i n  f i v e  

b o o k l e t s .  A n sw ers  w e r e  e n t e r e d  on s e p a r a t e  a n s w e r  s h e e t s .  The 

b r a n c h i n g  p r o g r a m  c o n s i s t e d  o f  852 m u l t i p l e - c h o i c e  f r a m e s  i n  

s e v e n  b o o k l e t s ,  w i t h  s e p a r a t e  a n s w e r  s h e e t s .  I t  c o v e r e d  t h e  same 

m a t e r i a l  a s  t h e  l i n e a r  p r o g r a m ,  b u t  m u l t i p l e - c h o i c e  f r a m e s  w e re  

u s e d ,  w i t h  t h r e e  a l t e r n a t i v e s  b e i n g  p r e s e n t e d  f o r  e a c h  q u e s t i o n .  

A 5 4 - i t e m  c r i t e r i o n  a c h i e v e m e n t  t e s t  was  a d m i n i s t e r e d  t o  t h e  

s u b j e c t s  a f t e r  t h e  t r e a t m e n t s  w e r e  c o m p l e t e d ,  and  a g a i n  s e v e n  

w e e k s  l a t e r .  An a t t i t u d e  q u e s t i o n n a i r e  was a d m i n i s t e r e d  t h r e e  

t i m e s — a t  t h e  c o m p l e t i o n  o f  h a l f  t h e  i n s t r u c t i o n ,  a t  t h e  end  o f  

i n s t r u c t i o n ,  and  s e v e n  w eek s  a f t e r  t h e  i n s t r u c t i o n  was  c o m p l e ­

t e d .  No s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t r e a t m e n t  g r o u p s  was  

f o u n d  f o r  a c h i e v e m e n t  s c o r e s  o r  f o r  r e t e n t i o n .  T h e r e  was  no 

s i g n i f i c a n t  d i f f e r e n c e  i n  a t t i t u d e  b e t w e e n  t r e a t m e n t s .  The l i n e a r  

g r o u p  t o o k  s i g n i f i c a n t l y  more  t i m e  t o  c o m p l e t e  t h e  m a t e r i a l  t h a n  

t h e  b r a n c h i n g  g r o u p .  H igh  a b i l i t y  s t u d e n t s ,  h o w e v e r ,  c o n s i s t e n t l y  

d i d  s i g n i f i c a n t l y  b e t t e r  t h a n  low  a b i l i t y  s t u d e n t s  w i t h  t h e  same 

t r e a t m e n t  on  a c h i e v e m e n t ,  t r a i n i n g  t i m e ,  and  r e t e n t i o n .

H o l l a n d ,  H o f fm a n ,  a n d  D oran  ( n o t e  6) a d m i n i s t e r e d  a  com­

p u t e r - c o n t r o l l e d  s l i d e  p r o g r a m  t o  t h r e e  g r o u p s  o f  11 c h i l d r e n  

r a n g i n g  i n  a g e  f ro m  s i x - a n d - a - h a l f  t o  s e v e n  y e a r s  o l d .  The
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p r o g r a m  was  a 2 5 6 - i t e m  l i n e a r  p r o g r a m  w h ic h  u s e d  v a r i o u s  s e q u e n ­

c e s  o f  c o l o r s  and  s h a p e s  t o  t e a c h  i n d u c t i v e  r e a s o n i n g .  A l i n e a r  

g r o u p  was  g i v e n  a l l  256 i t e m s  i n  l i n e a r  s e q u e n c e ,  a b r a n c h e d  

g r o u p  u s e d  a b i n a r y  s e a r c h  p r o c e d u r e  t o  l o c a t e  a n  a p p r o p r i a t e  

e n t r y  p o i n t  b y  s t a r t i n g  i n  t h e  m i d d l e  o f  t h e  s e q u e n c e  a n d  s k i p ­

p i n g  f o r w a r d  o r  b a c k w a rd  h a l f w a y  a c r o s s  s u c c e s s i v e l y  s m a l l e r

s e q u e n c e s  o f  i t e m s  d e p e n d i n g  on  w h e t h e r  t h e  i t e m s  p r e s e n t e d  w e r e  

a n s w e r e d  c o r r e c t l y  o r  n o t .  A y o k ed  g r o u p  was  made u p  o f  s u b j e c t s  

r a n d o m l y  p a i r e d  w i t h  i n d i v i d u a l s  i n  t h e  b r a n c h e d  g r o u p .  The y o k e d  

s u b j e c t s  r e c e i v e d  t h e  s e q u e n c e s  g e n e r a t e d  b y  t h e i r  c o u n t e r p a r t s  

i n  t h e  b r a n c h i n g  g r o u p .  A p r e t e s t  s i m i l a r  i n  fo rm  a n d  p r e s e n t a ­

t i o n  m e th o d  t o  t h e  t r a i n i n g  p r o g r a m  was  a d m i n i s t e r e d  t o  a l l  t h e  

s u b j e c t s ,  and  f o l l o w i n g  t h e  t r a i n i n g  s e s s i o n s  a p o s t t e s t  was  

a d m i n i s t e r e d  w h ic h  was  a l s o  s i m i l a r  t o  t h e  t r a i n i n g  p r o g r a m .  

No s i g n i f i c a n t  d i f f e r e n c e  was f o u n d  i n  e r r o r  r a t e  f o r  t h e  b r a n ­

c h e d  and  y o k ed  g r o u p s  o r  f o r  t h e  l i n e a r  g r o u p .  The l i n e a r  g r o u p  

t o o k  s i g n i f i c a n t l y  more  t i m e ,  h o w e v e r ,  t o  c o m p l e t e  t h e  p r o g r a m .  

T h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t i m e  b e t w e e n  t h e  b r a n c h e d  

a n d  yoked  g r o u p s .  T h e r e  was  a l s o  no s i g n i f i c a n t  d i f f e r e n c e  i n  

t h e  g a i n s  i n  a c h i e v e m e n t  f rom p r e t e s t  t o  p o s t t e s t  f o r  t h e  y o k e d  

an d  b r a n c h e d  g r o u p s ,  b u t  t h e  g a i n  f o r  t h e  l i n e a r  g r o u p  was  

s i g n i f i c a n t l y  g r e a t e r  t h a n  t h e  g a i n  f o r  t h e  y o k e d  g r o u p .

H o l l a n d ,  H of fm an ,  and  D o ran  ( n o t e  6) u n d e r t o o k  a n o t h e r

s t u d y  w h e r e  t h e  e f f e c t  o f  more  p r o n o u n c e d  d i f f e r e n c e s  b e t w e e n

y o k ed  s u b j e c t s  and  b r a n c h i n g  s u b j e c t s  was  i n v e s t i g a t e d .  The 

a p p a r a t u s  and  p r o c e d u r e s  u s e d  w e r e  t h e  same a s  t h o s e  u s e d  i n  t h e
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p r e v i o u s  e x p e r i m e n t .  F o r t y - t w o  s u b j e c t s  f rom t h e  same s c h o o l s  a s  

b e f o r e  w e r e  d i v i d e d  i n t o  two b r a n c h i n g  g r o u p s  and  f o u r  y o k e d  

g r o u p s  w i t h  14 s u b j e c t s  i n  e a c h  g r o u p .  The b r a n c h i n g  g r o u p s  w e r e  

made up  o f  s u b j e c t s  who h a d  e i t h e r  a l l  s c o r e d  h i g h  o r  a l l  s c o r e d  

low  on t h e  p r e t e s t .  Each b r a n c h e d  s u b j e c t  was  m a t c h e d  w i t h  two 

y o k e d  s u b j e c t s .  I n s t e a d  o f  t h e  random p a i r i n g  u s e d  p r e v i o u s l y ,  

two o f  t h e  yoked  g r o u p s  w e re  p u r p o s e l y  m a t c h e d  o r  m i s m a t c h e d  w i t h  

a  h i g h  s c o r i n g  b r a n c h e d  g r o u p ,  a n d  t h e  o t h e r  two y o k ed  g r o u p s  

w e re  p u r p o s e l y  m a t c h e d  o r  m i s m a t c h e d  w i t h  a  l o w  s c o r i n g  b r a n c h e d  

s u b j e c t .  No s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  g r o u p s  was  fo u n d  i n  

t h e  g a i n  f rom p r e t e s t  t o  p o s t t e s t .  No im p r o v e m e n t  i n  l e a r n i n g  

r e s u l t e d  f rom u s i n g  t h e  a d a p t i v e  p r e s e n t a t i o n .

Dyer  and  K u lh a v y  (1974)  i n v e s t i g a t e d  l o g i c a l  c o m p a r e d  t o  

random and  m a s s e d  o r  d i s t r i b u t e d  s e q u e n c e ,  w h e re  e x p e r i m e n t a l  

f r a m e s  w e re  m a ss ed  o r  d i s t r i b u t e d  r a n d o m l y  o r  l o g i c a l l y  w i t h i n  

u n r e l a t e d  " p l a c e b o "  f r a m e s .  One h u n d r e d  s i x t y - f o u r  u n d e r g r a d u a t e  

s t u d e n t s  w e re  d i v i d e d  r a n d o m l y  i n t o  s e v e n  g r o u p s ,  d i s t r i b u t e d -  

l o g i c a l  , d i s t r i b u t e d - r a n d o m ,  m a s s e d - l o g i c a l , m a s s e d - r a n d o m ,  

p l a c e b o  o n l y ,  e x p e r i m e n t a l - l o g i c a l , and  e x p e r i m e n t a l - r a n d o m .  

S u b j e c t s  w e r e  g i v e n  a 4 8 - f r a m e  p r o g r a m  on  h e a r t  d i s e a s e  a d a p t e d  

f rom  T o b i a s  ( n o t e  14) , f o l l o w e d  b y  a 3 2 - i t e m  c o n s t r u c t e d -  

r e s p o n s e  c r i t e r i o n  t e s t  and  a 3 2 - i t e m  m u l t i p l e - c h o i c e  c r i t e r i o n  

t e s t .  No t i m e  l i m i t  was  im p o se d  f o r  e i t h e r  c r i t e r i o n  t e s t .

L o g i c a l  s e q u e n c e  y i e l d e d  s i g n i f i c a n t l y  h i g h e r  a c h i e v e ­

m en t  t h a n  d i d  random s e q u e n c e .  No s i g n i f i c a n t  d i f f e r e n c e  was  

f o u n d  b e t w e e n  m a s s e d  a n d  d i s t r i b u t e d  s e q u e n c e .  An i n t e r a c t i o n
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was fo u n d  b e t w e e n  f r a m e  o r d e r  and  p r a c t i c e  d i s t r i b u t i o n  s u c h  

t h a t  t h e  d i s t r i b u t e d - r a n d o m  g r o u p  t o o k  t h e  l e a s t  t i m e  t o  c o v e r  

t h e  m a t e r i a l  and  h a d  t h e  l o w e s t  p o s t t e s t  s c o r e ,  b u t  t h e  o t h e r  

g r o u p s  had  h i g h e r  s c o r e s  w h ich  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t  

f rom e a c h  o t h e r .  I t  was  c o n c l u d e d  t h a t  t h e s e  f i n d i n g s  a n d  t h e  

f i n d i n g s  o f  p r e v i o u s  s t u d i e s  o f  b r a n c h i n g  c o u l d  be  e x p l a i n e d  i n  

t e r m s  o f  t h e  c r i t i c a l  f a c t o r s  c o n t r i b u t i n g  t o  a t t e n d i n g

b e h a v i o r :  One c a n  p a y  a t t e n t i o n  and  l e a r n  e f f e c t i v e l y  i f  o n l y  o n e  

o f  t h e  c r i t i c a l  f a c t o r s  o f  o r d e r  and  s e p a r a t i o n  i s  a l t e r e d .  When 

b o t h  o r d e r  and  s e p a r a t i o n  a r e  a l t e r e d ,  e f f e c t i v e  l e a r n i n g  i s  no 

l o n g e r  p o s s i b l e  b e c u a s e  more  t h a n  o n e  c r i t i c a l  f a c t o r  h a s  b e e n  

a l t e r e d .  T h i s  e x p l a n a t i o n  o f  t h e  f i n d i n g s  i n  t e r m s  o f  two

c r i t i c a l  d i m e n s i o n s  o r  c r i t i c a l  f a c t o r s  i s  c o n s i s t e n t  w i t h  

T o b i a s ' s  f i n d i n g  t h a t  l o g i c a l  s e q u e n c e  ( f o r  t h i s  p u r p o s e  a c r i t i ­

c a l  f a c t o r )  i s  m o s t  e f f e c t i v e  w i t h  s t u d e n t s  who h a v e  lo w  p r i o r  

f a m i l i a r i t y  w i t h  t h e  s u b j e c t  m a t t e r .

S u m m a r y .  T h e  l i t e r a t u r e  o n  b r a n c h i n g  c o n t a i n s  m a n y  

a p p a r e n t  i n c o n s i s t e n c i e s  and  c o n t r a d i c t o r y  f i n d i n g s .  Many o f  t h e  

p o s i t i v e  f i n d i n g s  o f  t h e  e a r l i e r  s t u d i e s  o f  b r a n c h i n g ,  f o r

i n s t a n c e ,  c o u l d  n o t  b e  c o n s i s t e n t l y  r e p l i c a t e d  b y  l a t e r  i n v e s ­

t i g a t o r s .

The b a c k - b r a n c h i n g  s t r a t e g y  u s e d  b y  S i l b e r m a n ,  e t  a l .

(1961)  was  h y p o t h e s i z e d  t o  be  s u p e r i o r  t o  e i t h e r  o f  t h e  " f i x e d -

s e q u e n c e ” t r e a t m e n t s  b e c a u s e  i t  p e r m i t t e d  a d a p t a t i o n  i n  t h e  fo rm 

o f  r e m e d i a l  i t e r a t i o n s  o f  m a t e r i a l  p r e v i o u s l y  c o v e r e d .  I t

a p p e a r s ,  h o w e v e r ,  t h a t  t h o u g h  t h e  a d a p t i v e  b a c k - b r a n c h i n g
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c a p a c i t y  was e x e r c i s e d ,  i t  was s i m p l y  n o t  e f f e c t i v e  i n  i m p r o v i n g  

a c h i e v e m e n t .  W h i l e  t h e  t e x t b o o k  p r e s e n t a t i o n  (w h ich  p e r m i t t e d  

s t u d e n t s  t o  b r a n c h  when t h e y  n e e d e d  t o )  y i e l d e d  s i g n i f i c a n t l y  

h i g h e r  a c h i e v e m e n t ,  no i n d i c a t i o n  i s  a v a i l a b l e  on how many 

s t u d e n t s  a c t u a l l y  d i d  b r a n c h ,  o r  how f r e q u e n t l y  t h e y  d i d  s o ,  o r  

w h a t  t h e  d i s t r i b u t i o n  o f  s u c h  b r a n c h i n g  d e c i s i o n s  w a s ,  e i t h e r  

o v e r  t i m e  o r  o v e r  t h e  i t e m s  i n  t h e  t e x t b o o k  p r e s e n t a t i o n .  The 

d i f f e r e n c e s  i n  t r a i n i n g  t i m e  b e t w e e n  f o r w a r d  and  b a c k w a rd  

s e q u e n c e s  i n  t h e  s t u d y  b y  Roe (1962) i n d i c a t e  t h a t  o n e  o r  b o t h  

o f  t h o s e  a d a p t i v e  s t r a t e g i e s  was  i n d e e d  a c t u a l l y  e x e r c i s e d .  The 

l a c k  o f  a  s i g n i f i c a n t  d i f f e r e n c e  i n  a c h i e v e m e n t  b e t w e e n  g r o u p s ,  

h o w e v e r ,  and t h e  a b s e n c e  o f  i n t e r a c t i o n s  b e t w e e n  t r e a t m e n t  a n d  

a p t i t u d e  f o r  a c h i e v e m e n t  o r  t r a i n i n g  t i m e  a l l  s u p p o r t  t h e  p o s s i ­

b i l i t y  t h a t  t h e  f o r w a r d  and  b a ck w ard  s t r a t e g i e s  w e re  s i m p l y  n o t  

w e l l  enough  d i f f e r e n t i a t e d  i n  t e r m s  o f  s u b j e c t s '  p r i o r  f a m i l i ­

a r i t y  w i t h  t h e  m a t e r i a l  t o  y i e l d  s i g n i f i c a n t  d i f f e r e n c e s  i n  

a c h i e v e m e n t .  The f a c t  t h a t  t h e  f o r w a r d  b r a n c h i n g  a p p r o a c h  a l s o  

was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom t h e  l i n e a r  p r e s e n t a t i o n  

e i t h e r  i n  t e r m s  o f  a c h i e v e m e n t  o r  t r a i n i n g  t i m e  l e n d s  a d d i t i o n a l  

s u p p o r t  t o  t h i s  i d e a .  I t  seem s  q u i t e  p o s s i b l e  t h a t  t h e  f r e s h m a n  

e n g i n e e r i n g  s t u d e n t s  u s e d  by  Roe w ere  a l r e a d y  f a m i l i a r  w i t h  t h e  

c o n c e p t s  ( th o u g h  p e r h a p s  n o t  w i t h  t h e  t e r m i n o l o g y  o r  n o t a t i o n )  

o f  e l e m e n t a r y  p r o b a b i l i t y  t h e o r y ,  and  w e re  f a m i l i a r  w i t h  m o s t  o f  

t h e  c o m p u t a t i o n a l  a s p e c t s  o f  t h e  s u b j e c t  m a t t e r .  The s i m p l e s t  

c o n c l u s i o n  w h ic h  c a n  be  made on t h e  b a s i s  o f  t h i s  e v i d e n c e  ( t h e  

p r e s e n c e  o f  some l e a r n i n g  f o r  b o t h  t r e a t m e n t s ,  b u t  t h e  a b s e n c e
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o f  a n y  i n t e r a c t i o n s )  i s  t h a t  a s i g n i f i c a n t  p a r t  o f  t h e  m a t e r i a l  

t o  be  l e a r n e d  was  a l r e a d y  f a m i l i a r  t o  m o s t  o f  t h e  s u b j e c t s ,  b u t  

t h i s  p r i o r  f a m i l i a r i t y  was  n o t  t a k e n  i n t o  a c c o u n t  n o r  m e a s u r e d  

i n  a n y  w ay .

The s t u d y  b y  C o u l s o n ,  e t  a l .  ( 1 9 6 2 ) ,  i n  c o n t r a s t  t o  t h e  

o t h e r s ,  y i e l d e d  r e s u l t s  c o n s i s t e n t  w i t h  w h a t  o n e  w o u ld  e x p e c t  

f rom  b r a n c h i n g  t r e a t m e n t s .  The m o s t  i m p o r t a n t  f e a t u r e  o f  t h i s  

s t u d y  was  t h a t  a w e l l - d e f i n e d  d i f f e r e n c e  e x i s t e d  b e t w e e n  t h e  

m a i n l i n e  p r o g r a m  and t h e  r e m e d i a l  a l t e r n a t i v e s .  N o t  o n l y  was a 

d i f f e r e n t  mode o f  e x p o s i t i o n  u s e d  f o r  t h e  r e m e d i a l  s e g m e n t s ,  b u t  

t h e  e l i m i n a t i o n  o f  a  y o k ed  c o n t r o l  f u r t h e r  made i t  u n n e c e s s a r y  

t o  l i m i t  t h e  r a n g e  o f  r e s p o n s e s  and  p r e s e n t a t i o n  m e t h o d s  w h ic h  

c o u l d  be  i n v o l v e d  i n  t h e  a d a p t i v e  t r e a t m e n t .

S t u d i e s  o f  L o g i c a l  v e r s u s  Random S e q u e n c e

Roe ,  C a s e ,  a n d  Roe (1 962)  d i v i d e d  36 f r e s h m a n  p s y c h o l o g y  

s t u d e n t s  i n t o  t h r e e  g r o u p s  on  t h e  b a s i s  o f  t h e i r  C o l l e g e  B oa rd  

m a t h e m a t i c s  s c o r e s  and  a d m i n i s t e r e d  e i t h e r  o f  two v e r s i o n s  o f  a 

p r o g r a m  c o n s i s t i n g  o f  71 f r a m e s  on  e l e m e n t a r y  p r o b a b i l i t y  t o  a 

r a n d o m l y  s e l e c t e d  h a l f  o f  e a c h  o f  t h e  t h r e e  g r o u p s .  One v e r s i o n  

o f  t h e  p r o g r a m  was  " l o g i c a l l y "  s e q u e n c e d ,  a n d  t h e  i t e m  s e q u e n c e  

i n  t h e  s e c o n d  v e r s i o n  was  d e t e r m i n e d  r a n d o m l y .  The f r a m e s  i n  t h e  

p r o g r a m  c o n s i s t e d  o f  4 b y  6 i n c h  c a r d s ,  e a c h  c o n t a i n i n g  an  i t e m  

o f  i n f o r m a t i o n  and  a  m u l t i p l e - c h o i c e  q u e s t i o n .  A c r i t e r i o n  t e s t  

was  a d m i n i s t e r e d  a s  s o o n  a s  t h e  p r o g r a m  was  c o m p l e t e d .

The t y p e  o f  s e q u e n c e  h a d  no  s i g n i f i c a n t  e f f e c t  o n
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c r i t e r i o n  t e s t  s c o r e s ,  t i m e  r e q u i r e d  t o  c o m p l e t e  t h e  c r i t e r i o n  

t e s t ,  t i m e  r e q u i r e d  t o  l e a r n  t h e  m a t e r i a l ,  o r  e r r o r  s c o r e  d u r i n g  

l e a r n i n g .

L e v i n  a n d  B a k e r  ( 1 9 6 3 )  i n v e s t i g a t e d  t h e  e f f e c t  o f  

s e q u e n c e  o n  r e t e n t i o n  and  t r a n s f e r .  T h i r t y - s i x  s e c o n d - g r a d e  

p u p i l s  (13 b o y s  and  23 '  g i r l s )  w e r e  m a t c h e d  a n d  r a n d o m l y  d i v i d e d  

i n t o  two g r o u p s  o f  18 s u b j e c t s  e a c h .  Two fo r m s  o f  a n  1 8 0 - i t e m  

s e l f - i n s t r u c t i o n a l  p r o g r a m  on i n f o r m a l  g e o m e t r y  w e r e  a d m i n i s ­

t e r e d  v i a  t e a c h i n g  m a c h i n e s .  T h i s  p r o g r a m  c o n t a i n e d  f i v e  

p a r t s — an  i n t r o d u c t o r y  s e c t i o n  i n t e n d e d  t o  a c q u a i n t  s u b j e c t s  

w i t h  t h e  t e a c h i n g  m a c h i n e s ,  a n d  f o u r  s e c t i o n s  w h ic h  c o v e r e d  t h e  

s u b j e c t  m a t t e r :  D o t s ,  L i n e s ,  A n g l e s ,  a n d  T r i a n g l e s .  The s e c t i o n  

on  A n g l e s  was  s c r a m b l e d  i n  t h e  e x p e r i m e n t a l  v e r s i o n  o f  t h e  

p r o g r a m .  I n  t h e  c o u r s e  o f  17 d a y s  f o r  a b o u t  15 m i n u t e s  a  d a y ,  

t h e  s u b j e c t s  w e r e  o r i e n t e d ,  p r e t e s t e d ,  and  t a u g h t  t o  u s e  t h e  

t e a c h i n g  m a c h i n e s  a s  a s i n g l e  g r o u p  i n  a p r e t r e a t m e n t  p h a s e  

w h ic h  c o v e r e d  t h e  m a t e r i a l  o n  D o t s  a n d  L i n e s .  The g r o u p  was  t h e n  

d i v i d e d  i n t o  two p a r t s  on  t h e  b a s i s  o f  t e s t  s c o r e s  i n  t h e  p r e ­

t r e a t m e n t  p h a s e ,  m a t c h e d  s u b j e c t s  r a n d o m l y  a s s i g n e d  t o  o n e  o f  

t h e  two t r e a t m e n t s ,  and  t h e  m a t e r i a l  on  A n g l e s  was a d m i n i s t e r e d .  

S u b j e c t s  w e re  t h e n  g i v e n  t h e  T r i a n g l e s  u n i t ,  f o l l o w e d  b y  a p o s t ­

t e s t .

T h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  two 

g r o u p s  f o r  p r o g r a m  t i m e  o r  e r r o r s  f o r  e i t h e r  t h e  p r e t r e a t m e n t ,  

t r e a t m e n t ,  o r  p o s t t e s t  p h a s e s .  T h e r e  w e re  a l s o  no s i g n i f i c a n t  

d i f f e r e n c e s  i n  r e t e n t i o n  and  t r a n s f e r .  The d a t a  i n d i c a t e d  a
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p o s s i b i l i t y  o f  a n  IQ b y  T r e a t m e n t  i n t e r a c t i o n  (w h ic h  was  n o t  

s i g n i f i c a n t )  w h e re  b r i g h t e r  c h i l d r e n  d i d  b e t t e r  on  l o g i c a l  

s e q u e n c e  and  l o w e r  IQ c h i l d r e n  d i d  b e t t e r  on  t h e  s c r a m b l e d  

s e q u e n c e .  Low p o s t t e s t  s c o r e s  f o r  b o t h  g r o u p s  i n d i c a t e  t h a t  t h e  

p r o g r a m  a p p e a r s  t o  h a v e  b e e n  r e l a t i v e l y  i n e f f e c t i v e  i n  t e a c h i n g  

t h e  s u b j e c t  m a t t e r .

H a m i l t o n  (1964)  h y p o t h e s i z e d  t h a t  l o g i c a l  s e q u e n c e  w i t h  

" s p e c i f i c "  ( e x p l i c i t l y  p l a n n e d  f o r  and  d i r e c t e d  i n  t h e  i n s t r u c ­

t i o n a l  m a t e r i a l )  r e s p o n s e  mode w ou ld  y i e l d  g r e a t e r  g a i n s  i n  

l e a r n i n g  t h a n  l o g i c a l  s e q u e n c e  a n d  " n o n s p e c i f i c "  ( g e n e r a l ,  

i n c i d e n t a l  t o  t h e  l e a r n i n g  t a s k )  r e s p o n s e  mode ,  w h i l e  random 

s e q u e n c e  w ou ld  y i e l d  g r e a t e r  g a i n s  i n  l e a r n i n g  w i t h  n o n s p e c i f i c  

r e s p o n s e  mode t h a n  w i t h  s p e c i f i c  r e s p o n s e  mode .  I t  was  f u r t h e r  

h y p o t h e s i z e d  t h a t ,  i n  g e n e r a l ,  s p e c i f i c  r e s p o n s e  mode w ou ld  

y i e l d  g r e a t e r  g a i n s  t h a n  random  s e q u e n c e ,  a n d  t h a t  b o t h  l o g i c a l  

s e q u e n c e  a n d  n o n s p e c i f i c  r e s p o n s e  mode w o u l d  y i e l d  s h o r t e r  

t r a i n i n g  t i m e s .

S i x t y - e i g h t  f i f t h -  and  s i x t h - g r a d e  s t u d e n t s  i n  t h r e e  

s e p a r a t e  c l a s s e s  w e r e  u s e d  a s  s u b j e c t s ,  a n d  t h r e e  r e p l i c a t i o n s  

o f  t h e  s t u d y  w ere  m a d e ,  o n e  i n  e a c h  c l a s s r o o m .  S t u d e n t s  w e r e  

a s s i g n e d  r a n d o m l y  t o  o n e  o f  f o u r  t r e a t m e n t  g r o u p s ,  random 

s e q u e n c e  and  s p e c i f i c  r e s p o n s e , l o g i c a l  s e q u e n c e  a n d  s p e c i f i c  

r e s p o n s e ,  random s e q u e n c e  a n d  n o n s p e c i f i c  r e s p o n s e ,  a n d  l o g i c a l  

s e q u e n c e  and  n o n s p e c i f i c  r e s p o n s e .  A 1 0 6 - i t e m  p r o g r a m  on t h e  

r e l a t i v e  t i m e  v a l u e  o f  m u s i c a l  n o t e s  was  p r e s e n t e d  i n  b o o k l e t  

f o r m .  The r a n d o m - s e q u e n c e  v e r s i o n  o f  t h e  p r o g r a m  was  o b t a i n e d  b y
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t a k i n g  t h e  p r o g r a m  a s  a w h o le  u n i t  w i t h  no s u b s e c t i o n s  and  

g e n e r a t i n g  a  d i f f e r e n t  random s e q u e n c e  f o r  e a c h  s u b j e c t  t o  be  

g i v e n  a  random t r e a t m e n t .  A p r e t e s t  was g i v e n  t o  a l l  s u b j e c t s ,  

f o l l o w e d  i m m e d i a t e l y  b y  t h e  t r e a t m e n t ,  w h ic h  was a l s o  immed­

i a t e l y  f o l l o w e d  b y  a p o s t t e s t .

The random s p e c i f i c  p r o g r a m  p r o d u c e d  s i g n i f i c a n t l y  l e s s  

g a i n  i n  l e a r n i n g  t h a n  e i t h e r  n o n s p e c i f i c  p r o g r a m ,  b u t  was n o t  

s i g n i f i c a n t l y  d i f f e r e n t  i n  l e a r n i n g  g a i n  f ro m  t h e  l o g i c a l  

s p e c i f i c  p r o g r a m .

P a y n e ,  K r a t h w o h l ,  and  G ordon  (1967)  h y p o t h e s i z e d  t h a t  

s c r a m b l i n g  w ou ld  make t h e  g r e a t e s t  d i f f e r e n c e  f o r  p r o g r a m s  whose  

i t e m s  h a d  a v e r y  h i g h  d e g r e e  o f  l o g i c a l  i n t e r r e l a t e d n e s s .  One 

h u n d r e d  t h i r t y - f o u r  c o l l e g e  s o p h o m o r e s  i n  a n  E d u c a t i o n a l  

P s y c h o l o g y  c o u r s e  w e re  r a n d o m l y  a s s i g n e d  t o  o n e  o f  e i g h t  t r e a t ­

m e n t  g r o u p s .  Each g r o u p  r e c e i v e d  a d i f f e r e n t  c o m b i n a t i o n  o f  

l o g i c a l  (L) a n d  r a n d o m l y  s c r a m b l e d  (S) v e r s i o n s  o f  t h e  same 

t h r e e  p r o g r a m s  on  " P e r c e n t i l e  N o rm s ,"  "Age and  G r a d e  Norms and  

Z - s c o r e s , "  a n d  " V a l i d i t y  and  C o r r e l a t i o n , "  w h e re  t h e s e  p r o g r a m s  

w e r e  j u d g e d  t o  be  l o w ,  m edium,  a n d  h i g h  r e s p e c t i v e l y  i n  i n t e r n a l  

d e p e n d e n c e .  The t r e a t m e n t s  g i v e n  w e re  t h u s  l o g i c a l - l o g i c a l -  

l o g i c a l  (L L L ) , s c r a m b l e d - l o g i c a l - l o g i c a l  (S L L ) , and  s i m i l a r l y  

SSL, SSS,  LSS, LLS, LSL, and  SLS. The t h r e e  p a r t s  o f  e a c h  t r e a t ­

m e n t  c o n t a i n e d  6 0 ,  5 9 ,  and  45 f r a m e s  r e s p e c t i v e l y .  T r e a t m e n t s  

w e r e  a d m i n i s t e r e d  u s i n g  a q u e s t i o n  b o o k l e t  a n d  a n s w e r  s h e e t ,  

f o l l o w e d  b y  a c r i t e r i o n  t e s t  o f  56 i t e m s .  Two w e e k s  l a t e r  a 

r e t e n t i o n  c r i t e r i o n  t e s t  o f  50 i t e m s  was  g i v e n .
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No s i g n i f i c a n t  d i f f e r e n c e s  w e re  fo u n d  b e t w e e n  c r i t e r i o n  

t e s t  s c o r e s  o r  r e t e n t i o n  c r i t e r i o n  t e s t  s c o r e s  f o r  a n y  c o m b i n a ­

t i o n  o f  t r e a t m e n t s .

Brown (1970)  h y p o t h e s i z e d  t h a t  t h e  e f f e c t  o f  s e q u e n c e  

d e p e n d s  on  how c o m p l e x  t h e  s u b j e c t  m a t t e r  i s ,  and  how c l o s e l y  i t  

i s  i n t e r n a l l y  c o n n e c t e d .  U s i n g  67 t e n t h -  and  e l e v e n t h - g r a d e  

t r i g o n o m e t r y  s t u d e n t s  a s  s u b j e c t s ,  random a s s i g n m e n t  was  made t o  

a l o g i c a l  s e q u e n c e  c o n d i t i o n ,  a  s c r a m b l e d  s e q u e n c e  c o n d i t i o n ,  o r  

t o  a  c o n t r o l  g r o u p .  T h e r e  w e r e  2 2 ,  2 2 ,  and  23 s u b j e c t s  r e s p e c ­

t i v e l y  i n  e a c h  o f  t h e s e  g r o u p s .  A Number S e r i e s  p r o g r a m  (Gagne 

& Brown,  1961) c o n s i s t i n g  o f  131 f r a m e s  on  5 b y  9 i n c h  c a r d s  was  

t h e  b a s i s  f o r  t h e  t r e a t m e n t s .  T h i s  p r o g r a m  h a d  b e e n  p r e v i o u s l y  

shown t o  p o s s e s s  f r a m e  d e p e n d e n c y .  The f i r s t  89 f r a m e s  o f  t h e  

p r o g r a m  w ere  i n t r o d u c t o r y .  T h i s  was  f o l l o w e d  b y  two t r a n s i t i o n  

f r a m e s  and  a 4 0 - f r a m e  " g u i d e d  d i s c o v e r y "  s e q u e n c e .  F o r  t h e  s c r a m ­

b l e d  s e q u e n c e  c o n d i t i o n ,  t h e  c a r d s  w e re  s c r a m b l e d  d i f f e r e n t l y  

f o r  e a c h  s u b j e c t  b y  u s i n g  a random number  t a b l e .  S u b j e c t s  i n  t h e  

two s e q u e n c e  g r o u p s  w orked  on t h e  p r o g r a m  two c o n s e c u t i v e  d a y s  

f o r  a b o u t  50 m i n u t e s  e a c h  d a y .  One c a r d  a t  a t i m e  was  p r e s e n t e d  

t o  t h e  s u b j e c t  and  c o m p l e t e d  b e f o r e  g o i n g  on  t o  t h e  n e x t  c a r d .  

The c o n t r o l  g r o u p  r e c e i v e d  t h e  p o s t t e s t  o n l y .  They  d i d  n o t  u s e  

t h e  p r o g r a m  a t  a l l .  A l l  t h e  s u b j e c t s  w e r e  g i v e n  t h e  p o s t t e s t  on 

t h e  t h i r d  d a y .

S e q u e n c e  c o n d i t i o n s  a n d  IQ w e re  i n d e p e n d e n t  v a r i a b l e s .  

D e p e n d e n t  v a r i a b l e s  w e r e  t r a i n i n g  t i m e  ( t i m e  t o  c o m p l e t e  t h e  

p r o g r a m ) ,  e r r o r  r a t e ,  a c h i e v e m e n t  s c o r e s  ( f o r  t a s k s  d u r i n g
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i n s t r u c t i o n  and f o r  c r i t e r i o n  t a s k s )  and  a n  a t t i t u d e  m e a s u r e .  

T r a i n i n g  t i m e  f o r  t h e  l o g i c a l  g r o u p  was  s i g n i f i c a n t l y  l e s s  t h a n  

f o r  t h e  s c r a m b l e d  g r o u p .  The l o g i c a l  g r o u p  a l s o  made s i g n i f i ­

c a n t l y  f e w e r  e r r o r s  t h a n  d i d  t h e  s c r a m b l e d  g r o u p .  B o th  l o g i c a l  

a n d  s c r a m b l e d  g r o u p s  p e r f o r m e d  s a t i s f a c t o r i l y  o n  t h e  t a s k s  

p r e s e n t e d  d u r i n g  i n s t r u c t i o n ,  b u t  o n l y  t h e  l o g i c a l  g r o u p  d i d  

s a t i s f a c t o r i l y  on  t h e  c r i t e r i o n  t a s k s .  F o r  s u b j e c t s  a b o v e  t h e  

m e d i a n  IQ, s e q u e n c e  made no d i f f e r e n c e  i n  p e r f o r m a n c e  on t a s k s  

p r e s e n t e d  d u r i n g  i n s t r u c t i o n  ( o n - r o u t e  t a s k s )  , b u t  s c r a m b l e d  

s e q u e n c e  d i d  a d v e r s e l y  a f f e c t  t h e  o n - r o u t e  p e r f o r m a n c e  o f  l o w e r -  

IQ s u b j e c t s .  The a t t i t u d e  m e a s u r e  r e v e a l e d  no d i f f e r e n c e s  i n  t h e  

l o g i c a l  o r  s c r a m b l e d  s u b j e c t s '  o p i n i o n s  o f  how d i f f i c u l t  o r  how 

i n t e r e s t i n g  t h e  m a t e r i a l  w a s .

N i e d e r m e y e r ,  Brown,  and  S u l z e n  (1969)  h y p o t h e s i z e d  t h a t  

l o g i c a l  s e q u e n c e  wou ld  y i e l d  h i g h e r  a c h i e v e m e n t  s c o r e s ,  l o w e r  

e r r o r  r a t e ,  and  s h o r t e r  i n s t r u c t i o n a l  t i m e  t h a n  e i t h e r  s c r a m b l e d  

s e q u e n c e  o r  r e v e r s e - o r d e r  s e q u e n c e .  S i x t y - f o u r  n i n t h - g r a d e  

s t u d e n t s  i n  two j u n i o r  h i g h  s c h o o l  a l g e b r a  c l a s s e s  w e r e  r a n d o m l y  

a s s i g n e d  t o  f o u r  g r o u p s ,  l o g i c a l , s c r a m b l e d ,  r e v e r s e  o r d e r ,  and  

a c o n t r o l  g r o u p ,  w i t h  16 s u b j e c t s  i n  e a c h  g r o u p .  They  u s e d  a 

m o d i f i e d  v e r s i o n  o f  t h e  Gagne  a n d  Brown (1961)  Number S e r i e s  

p r o g r a m ,  c o n s i s t i n g  o f  110 f r a m e s  on  5 b y  9 i n c h  c a r d s  w i t h  t h e  

a n s w e r s  on  t h e  b a c k s  o f  t h e  c a r d s .  T h e r e  w e r e  61 i n t r o d u c t o r y  

f r a m e s ,  n i n e  t r a n s i t i o n  f r a m e s ,  a n d  40 g u i d e d  d i s c o v e r y  f r a m e s .  

A d i f f e r e n t  s c r a m b l e d  s e q u e n c e  was  g e n e r a t e d  f o r  e a c h  member o f  

t h e  s c r a m b l e d  g r o u p  b y  u s i n g  a t a b l e  o f  random n u m b e r s .  The
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r e v e r s e  o r d e r  s e q u e n c e  was g e n e r a t e d  b y  s i m p l y  r e v e r s i n g  t h e  

l o g i c a l  s e q u e n c e  o f  c a r d s .  The c o n t r o l  g r o u p  r e c e i v e d  t h e  p o s t ­

t e s t  o n l y ,  b u t  no  i n s t r u c t i o n  a t  a l l .

D e p e n d e n t  v a r i a b l e s  w e r e  t i m e  t o  c o m p l e t e  t h e  p r o g r a m ,  

e r r o r  r a t e ,  a c h i e v e m e n t  s c o r e  f o r  t h e  i n t r o d u c t o r y  p a r t  o f  t h e  

p r o g r a m ,  p o s t t e s t  s c o r e ,  and  a n  a t t i t u d e  m e a s u r e .  E r r o r  r a t e  was  

s i g n i f i c a n t l y  l o w e r  f o r  t h e  l o g i c a l  g r o u p ,  b u t  t h e r e  was  no 

s i g n i f i c a n t  d i f f e r e n c e  i n  t r a i n i n g  t i m e  b e t w e e n  t h e  l o g i c a l ,  

s c r a m b l e d ,  a n d  r e v e r s e  g r o u p s .  None o f  t h e  t h r e e  t r e a t m e n t s  

y i e l d e d  s i g n i f i c a n t l y  b e t t e r  a c h i e v e m e n t ,  t h o u g h  a l l  t h r e e  w e r e  

s i g n i f i c a n t l y  b e t t e r  t h a n  t h e  c o n t r o l  g r o u p .  No s i g n i f i c a n t  

i n t e r a c t i o n  was  shown b e t w e e n  IQ a n d  t r e a t m e n t .

T o b i a s  (1973c)  a l s o  i n v e s t i g a t e d  random c o m p a r e d  t o  

l o g i c a l  i t e m  s e q u e n c e .  A 1 4 3 - f r a m e  p r o g r a m  on t h e  d i a g n o s i s  o f  

h e a r t  d i s e a s e  was  g i v e n  t o  117 u n d e r g r a d u a t e s  i n  two s e s s i o n s .  

The p r o g r a m  was made up o f  two p a r t s .  The f i r s t  p a r t  c o n t a i n e d  

" f a m i l i a r "  i n f o r m a t i o n  on t h e  s u b j e c t ;  t h e  s e c o n d  p a r t  c o n t a i n e d  

" u n f a m i l i a r "  t e c h n i c a l  m a t e r i a l .  H a l f  o f  . t h e  s u b j e c t s  w e r e  

r a n d o m l y  a s s i g n e d  t o  a g r o u p  r e c e i v i n g  p r o g r a m  i t e m s  w h ich  w e r e  

r a n d o m l y  s c r a m b l e d .  An a n x i e t y  s c a l e  p r e t e s t  was  a d m i n i s t e r e d  

a n d  a  s h o r t e r  v e r s i o n  o f  t h e  same t e s t  a d m i n i s t e r e d  d u r i n g  t h e  

p r o g r a m  and  a g a i n  d u r i n g  t h e  a c h i e v e m e n t  p o s t t e s t .  For  u n f a m i l i a r  

c o n t e n t ,  r a n d o m i z i n g  f r a m e  s e q u e n c e  l o w e r e d  a c h i e v e m e n t  s c o r e s  

s i g n i f i c a n t l y .  F o r  f a m i l i a r  m a t e r i a l ,  r a n d o m i z i n g  f r a m e  s e q u e n c e  

y i e l d e d  no s i g n i f i c a n t  d i f f e r e n c e  i n  a c h i e v e m e n t  f ro m  l o g i c a l
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s e q u e n c e .  No s i g n i f i c a n t  a n x i e t y - t r e a t m e n t  i n t e r a c t i o n  w a s  

fo  u n d .

T o b i a s  and  D u c h a s t e l  (1973)  s t u d i e d  t h e  e f f e c t  o f  a 

s t a t e m e n t  o f  b e h a v i o r a l  o b j e c t i v e s  and  o f  l o g i c a l  o r  r andom 

s e q u e n c e  on a c h i e v e m e n t .  One h u n d r e d  s e v e n t e e n  p s y c h o l o g y  s t u ­

d e n t s  w e re  r a n d o m l y  a s s i g n e d  t o  f o u r  g r o u p s .  Two g r o u p s  w e r e  

g i v e n  a l o g i c a l  s e q u e n c e  v e r s i o n  o f  a n  8 0 - f r a m e  c o m p u t e r -  

p r e s e n t e d  p r o g r a m  d e r i v e d  f rom  a p r o g r a m  p r e v i o u s l y  d e v e l o p e d  b y  

T o b i a s  ( n o t e  16) . One o f  t h e s e  two g r o u p s  was  a l s o  g i v e n  a  l i s t  

o f  25 o b j e c t i v e s  f o r  t h e  i n s t r u c t i o n ,  a s  w e l l  a s  d i r e c t i o n s  on  

how t o  u s e  t h e s e  o b j e c t i v e s .  The o t h e r  two g r o u p s  r e c e i v e d  a

random s e q u e n c e  v e r s i o n  o f  t h e  p r o g r a m ,  w i t h  o n e  o f  t h e s e  g r o u p s  

a l s o  r e c e i v i n g  t h e  a d d i t i o n a l  m a t e r i a l s  and  d i r e c t i o n s  on  

o b j e c t i v e s .  An a n x i e t y  t e s t  was a d m i n i s t e r e d  t o  a l l  t h e  s u b j e c t s  

b e f o r e  t h e  p r o g r a m  was  b e g u n .  E a r l y  i n  t h e  e x e c u t i o n  o f  t h e  

p r o g r a m ,  t h e  o b j e c t i v e s  g r o u p s  w e r e  r e m i n d e d  o f  how t h e  o b j e c ­

t i v e s  w e re  t o  be  u s e d .  H a l f w a y  t h r o u g h  t h e  i n s t r u c t i o n ,  a n o t h e r  

a n x i e t y  s c a l e  was  a d m i n i s t e r e d .

No s i g n i f i c a n t  d i f f e r e n c e  i n  a c h i e v e m e n t  w a s  f o u n d

b e t w e e n  t h e  g r o u p s  w h ic h  r e c e i v e d  t h e  s t a t e m e n t  o f  o b j e c t i v e s

and  t h o s e  w h ic h  d i d  n o t .  The l o g i c a l  s e q u e n c e  g r o u p s  a c h i e v e d  

s i g n i f i c a n t l y  h i g h e r  p o s t t e s t  s c o r e s  t h a n  t h e  random s e q u e n c e  

g r o u p s .  No s i g n i f i c a n t  i n t e r a c t i o n  was  f o u n d  b e t w e e n  t y p e  o f

s e q u e n c e  and  t h e  u s e  o f  o b j e c t i v e s .  T h e r e  w e r e  no  s i g n i f i c a n t  

e f f e c t s  f o r  t i m e .  The random s e q u e n c e  g r o u p  made s i g n i f i c a n t l y  

more  e r r o r s  on  t h e  p r o g r a m  t h a n  d i d  t h e  l o g i c a l  g r o u p .  F u r t h e r ,
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a s  t e s t  a n x i e t y  i n c r e a s e d ,  t h e  number o f  e r r o r s  i n c r e a s e d .

Summary.  The i m p o r t a n c e  o f  l o g i c a l  o r  s c r a m b l e d  s e q u e n c e  

d e p e n d s  on  t h e  d e g r e e  t o  w h ic h  i n s t r u c t i o n a l  i t e m s  i n  a  s e q u e n c e  

a r e  d e p e n d e n t  on  e a c h  o t h e r  ( i . e . ,  t h e  d e g r e e  t o  w h ic h  o n e  i t e m  

c o v e r s  m a t e r i a l  n e c e s s a r y  f o r  u n d e r s t a n d i n g  t h e  i t e m s  w h ic h  

f o l l o w  i t ) .  I f  t h e r e  i s  l i t t l e  d e p e n d e n c e  b e t w e e n  i t e m s ,  t h e n  

t h e  s e q u e n c e  i n  w h ic h  t h e y  a r e  p r e s e n t e d  w i l l  make l i t t l e  d i f ­

f e r e n c e  i n  l e a r n e r s '  a c h i e v e m e n t .  A l l  t h r e e  e x p e r i m e n t a l  t r e a t ­

m e n t s  u s e d  by  N i e d e r m e y e r ,  e t  a l .  (1969)  t a u g h t  s o m e t h i n g ,  a n d  

t h e y  a l l  a p p a r e n t l y  t a u g h t  i t  e q u a l l y  w e l l .  The f a c t  t h a t  t h e  

r e v e r s e  s e q u e n c e  t r e a t m e n t  y i e l d e d  a c h i e v e m e n t  a s  h i g h  a s  t h e  

l o g i c a l  s e q u e n c e  i n d i c a t e s  t h a t  t h e  i t e m s  i n  t h e  p r o g r a m  w e r e  n o t  

h i g h l y  d e p e n d e n t  on e a c h  o t h e r .

One c a n  i n t u i t i v e l y  e x p e c t  t h a t  t h e  more  a l e a r n e r  knows 

a b o u t  t h e  s u b j e c t  m a t t e r ,  t h e  l e s s  p r o n o u n c e d  w i l l  be  t h e  e f f e c t  

o f  i t e m  s e q u e n c e  on  h i s  o r  h e r  a c h i e v e m e n t  s i n c e  t h e  l e a r n e r ' s  

i n d e p e n d e n t  p r i o r  k n o w le d g e  o f  t h e  s u b j e c t  m a t t e r  w i l l  t e n d  t o  

d e c r e a s e  t h e  e f f e c t s  o f  i t e m  d e p e n d e n c y .  The s t u d i e s  b y  R oe ,  e t  

a l .  (1962)  a n d  P a y n e ,  e t  a l .  (1967)  i n v o l v e d  b o t h  some p o s s i b l e  

p r i o r  k n o w le d g e  and a n  unknown am oun t  o f  i n t e r n a l  d e p e n d e n c y . T h e  

s u p e r i o r i t y  o f  t h e  " l o g i c a l "  s e q u e n c e  t o  t h e  " s c r a m b l e d "  

s e q u e n c e  i n  R o e ' s  (1962)  s t u d y ,  f o r  i n s t a n c e ,  w o u ld  i n d i c a t e  

t h a t  t h e  t e r m i n o l o g y  was  new t o  t h e  s u b j e c t s  and  t h a t  t h e  

s e q u e n c e  o f  i t s  p r e s e n t a t i o n  was  i m p o r t a n t .  Once t h e  new t e r ­

m i n o l o g y  and  n o t a t i o n  w e r e  a s s o c i a t e d  w i t h  p r e v i o u s l y  l e a r n e d  

c o n c e p t s  h o w e v e r ,  i t  a p p e a r s  t h a t  t h e  o l d  c o n c e p t s  w e re  e a s i l y
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b r o u g h t  t o  b e a r  on a w h o le  new r a n g e  o f  p r o b l e m s .

Brown ( 1 9 7 0 ) ,  i n  c o n t r a s t ,  u s e d  a p r o g r a m  w hose  f r a m e

d e p e n d e n c y  had  p r e v i o u s l y  b e e n  e m p i r i c a l l y  e s t a b l i s h e d  and  h i s  

f i n d i n g s  s u p p o r t e d  t h e  h y p o t h e s i s  t h a t  s e q u e n c e  made a  d i f f e r ­

e n c e  i n  a c h i e v e m e n t .  B r o w n ' s  (1970)  f i n d i n g s  c a n  be  i n t e r p r e t e d  

t o  i n d i c a t e  t h a t  when t h e  l e a r n e r  h a s  no p r i o r  f a m i l i a r i t y  w i t h  

h i g h l y  f r a m e - d e p e n d e n t  s u b j e c t  m a t t e r ,  t h e  way t h a t  s u b j e c t

m a t t e r  i s  p r e s e n t e d  a p p a r e n t l y  d e t e r m i n e s  t o  a much g r e a t e r

e x t e n t  how i t  w i l l  be  l e a r n e d .  T h i s  i s  c o n s i s t e n t  w i t h  T o b i a s ' s  

(1973b)  f i n d i n g s  t h a t  when s u b j e c t s  w e r e  f a m i l i a r  w i t h  t h e  s u b ­

j e c t  m a t t e r ,  d i f f e r e n t  s e q u e n c e s  o f  p r e s e n t a t i o n  y i e l d e d  no 

d i f f e r e n c e  i n  a c h i e v e m e n t ,  b u t  t h a t  when t h e  s u b j e c t  m a t t e r  was  

u n f a m i l i a r ,  s e q u e n c e  made a s i g n i f i c a n t  d i f f e r e n c e  i n  a c h i e v e ­

m e n t .

B r a n c h i n g  i n  L e a r n e r - C o n t r o l l e d  I n s t r u c t i o n  (LCI)

S y s t e m  (o r  p ro g r a m )  c o n t r o l  o f  b r a n c h i n g  d e c i s i o n s  i s  

i m p l i c i t  i n  m o s t  i n s t r u c t i o n .  T h i s  i m p l i e s  t h a t  t h e  d e c i s i o n ­

m a k in g  c a p a c i t y  b u i l t  i n t o  t h e  i n s t r u c t i o n a l  m a t e r i a l  o r  p r o ­

v i d e d  b y  a  t e a c h e r  h a s  m o s t  i n f l u e n c e  on  w h a t  i s  l e a r n e d .  T h i s  

i s  o f  c o u r s e  p r o b a b l y  n e v e r  q u i t e  t h e  c a s e ,  s i n c e  t h e  l e a r n e r  

c a n  a l w a y s  make d e c i s i o n s  i n d e p e n d e n t l y  o f  t h e  i n s t r u c t i o n a l  

t r e a t m e n t .  When do t h e s e  d e c i s i o n s  b y  t h e  l e a r n e r  make a s i g ­

n i f i c a n t  d i f f e r e n c e  i n  l e a r n i n g ?  What (and  when) do  l e a r n e r s  

c o n t r i b u t e  t o  a d a p t a t i o n ?  R e s e a r c h  on LCI i s  a d d r e s s e d  t o  t h e s e  

q u e s t i o n s .
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D e f i n i t i o n  o f  L e a r n e r  C o n t r o l

L e a r n e r  c o n t r o l ,  a s  t h e  na m e  i m p l i e s ,  p e r m i t s  t h e  

l e a r n e r  t o  make d e c i s i o n s  a b o u t  some a s p e c t  o f  t h e  i n s t r u c t i o n  

b e i n g  p r e s e n t e d .  The  c o n t e n t  o f  i n s t r u c t i o n ,  i t s  s e q u e n c e ,  i t s  

p a c i n g ,  o r  t h e  medium u s e d  may be  s u b j e c t  t o  l e a r n e r  d e c i s i o n s .  

The i n s t r u c t i o n a l  v a r i a b l e s  s u b j e c t  t o  l e a r n e r  c o n t r o l  a r e  o f  

c o u r s e  a s s u m ed  t o  a c t u a l l y  make a d i f f e r e n c e  i n  l e a r n i n g  t h e  

s u b j e c t  m a t t e r .  P o s s i b l e  i n t e r a c t i o n s  b e t w e e n  i n d i v i d u a l s '  

a t t r i b u t e s  a n d  t h o s e  i n s t r u c t i o n a l  v a r i a b l e s  m u s t  a l s o  be  t a k e n  

i n t o  a c c o u n t  i n  m e a s u r i n g  t h e i r  e f f e c t  on  l e a r n i n g .

The c o n c e p t  o f  l e a r n e r  c o n t r o l  o r i g i n a t e d  w i t h  t h e  

f i n d i n g s  o f  Newman (1957)  , Mager  ( 1 9 6 1 ) ,  and  Mager and  McCann 

( 1 9 6 1 ) ,  who f o u n d  t h a t  l e a r n e r s  who c o u l d  c h o o s e  t h e  mode and  

s e q u e n c i n g  o f  t h e i r  own i n s t r u c t i o n  l e a r n e d  more  and  f a s t e r  t h a n  

l e a r n e r s  who w e r e  g i v e n  a s t r u c t u r e d ,  c o m p l e t e l y - d e f i n e d  f i x e d  

c o u r s e  o f  i n s t r u c t i o n .  M ost  o f  t h e  s i g n i f i c a n t  f i n d i n g s  i n  t h e  

a r e a  o f  l e a r n e r - c o n t r o l l e d  i n s t r u c t i o n  a r e  s u m m a r i z e d  i n  J u d d ,  

O ' N e i l l ,  and  S p e l t  ( 1 9 7 4 a ,  1 9 7 4 b ) .  F u r t h e r  r e l e v a n t  c o n c e p t s ,  

i s s u e s ,  and  a p p l i c a t i o n s  i n  t h e  a r e a  h a v e  b e e n  e x p l o r e d  by  

L a h e y ,  C r a w f o r d ,  and H u r l o c k (1976)  , F r e d e r i c k s  ( n o t e  4 ) ,  Mayer 

( n o t e  8 ) ,  M i l n e r  ( n o t e  9 ) ,  O 'N e a l  ( n o t e  1 1 ) ,  a n d  T r e f f i n g e r  a n d  

D a v i s  ( n o t e  2 0 ) .

R e p r e s e n t a t i v e  LCI S t u d i e s

J u d d ,  O ' N e i l l  a n d  S p e l t  ( 1 9 7 4 a , b )  i n v e s t i g a t e d  t h e  

e f f e c t  o f  l e a r n e r  c o n t r o l  on  a c h i e v e m e n t  a n d  a n x i e t y .  One
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h u n d r e d  s i x t y - t w o  u n d e r g r a d u a t e  p s y c h o l o g y  and  s t a t i s t i c s  s t u ­

d e n t s  w e r e  d i v i d e d  i n t o  a t r e a t m e n t  a b s e n t  g r o u p ,  a  t r e a t m e n t  

p r e s e n t  g r o u p ,  a l e a r n e r - c o n t r o l  w i t h  l i m i t e d  i n s t r u c t i o n s  g r o u p ,  

and a l e a r n e r - c o n t r o l  w i t h  e x t e n d e d  i n s t r u c t i o n s  g r o u p .  The 

t r e a t m e n t  i n  t h i s  s t u d y  was a s e t  o f  mnemonics  f o r  i d e n t i f y i n g  

e d i b l e  p l a n t s .

Each g r o u p  was g i v e n  a t a s k - s p e c i f i c  memory t e s t ,  a 

l o c u s  o f  c o n t r o l  s c a l e ,  and  a n  a c h i e v e m e n t - v i a - i n d e p e n d e n c e  

q u e s t i o n n a i r e ,  t h e n  g i v e n  a t w o - h o u r  c o m p u t e r - b a s e d  p r o g r a m  on 

t h e  i d e n t i f i c a t i o n  o f  e d i b l e  p l a n t s ,  b a s e d  on  o n e  o f  t h e  f o u r  

t r e a t m e n t s .  T h i s  p ro g r a m  was a d m i n i s t e r e d  i n  two s e g m e n t s :  F i r s t  

an  A n x i e t y  S c a l e ;  t h e n  Segm ent  One (w hich  c o v e r e d  f i v e  p l a n t s )  

f o l l o w e d  b y  a n o t h e r  a d m i n i s t r a t i o n  o f  t h e  A n x i e t y  S c a l e .  Segm en t  

Two was t h e n  g i v e n ,  f o l l o w e d  b y  t h e  A n x i e t y  S c a l e  o n c e  m o r e ,  and  

a P o s t - I n s t r u c t i o n a l  I n t e r v i e w .  The u s e  o f  mnemonics  was fo u n d  

n o t  t o  be  g e n e r a l l y  f a c i l i t a t i n g .  L e a r n e r - c o n t r o l l e d  a c c e s s  t o  

mnemonics  d i d  n o t  f a c i l i t a t e  a c h i e v e m e n t ,  a n d  l e a r n e r  c o n t r o l  

d i d  n o t  l e s s e n  a n x i e t y .

Mayer (1976) h y p o t h e s i z e d  t h a t  p r e t r a i n i n g  w i t h  a c o n ­

c r e t e  model  and  t h e  u s e  o f  l e a r n e r  c o n t r o l  w ou ld  r e s u l t  i n  

a c q u i s i t i o n  o f  a q u a l i t a t i v e l y  d i f f e r e n t  l e a r n i n g  s e t  i n v o l v i n g  

e m p h a s i s  on s t r u c t u r e  a s  c o n t r a s t e d  t o  p r o c e d u r e s ,  and  t h a t  i t e m  

s e q u e n c e  w ou ld  y i e l d  d i f f e r e n c e s  f o r  l o n g ,  s e q u e n c e - d e p e n d e n t  

m a t e r i a l  b u t  n o t  f o r  s h o r t  s e q u e n c e s  o f  i t e m s .  E i g h t y  c o l l e g e  

u n d e r g r a d u a t e s  w ere  r a n d o m l y  a s s i g n e d  t o  e i g h t  g r o u p s ,  b a s e d  on  

a mode l  o r  no mode l  c o n d i t i o n  u s i n g  a  c o n c r e t e  mode l  o f  a  com -
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p a t e r ,  a  l o g i c a l  o r  s c r a m b l e d  c o n d i t i o n ,  a n d  a n  LCI o r  No-LCI 

c o n d i t i o n .  The m ode l  f o r  p r e t r a i n i n g  was a  3 X 2 - f o o t  b o a r d  

r e p r e s e n t a t i o n  o f  a c o m p u t e r ,  a c c o m p a n i e d  b y  a n  e x p l a n a t i o n  o f  

i t s  f u n c t i o n i n g .  A 2 6 - f r a m e  t e x t  on  i n d e x  c a r d s  c o n t a i n i n g  

d e f i n i t i o n s  and  e x a m p l e s  o f  s e v e n  k i n d s  o f  FORTRAN s t a t e m e n t s  

was a d m i n i s t e r e d  t o  e a c h  g r o u p  u s i n g  t h e  a p p r o p r i a t e  t r e a t m e n t ,  

f o l l o w e d  b y  an  1 8 - c a r d  d e c k  o f  t e s t  i t e m s  f rom  w h ic h  q u e s t i o n s  

w e r e  g e n e r a t e d .  A l l  s u b j e c t s  r e c e i v e d  t h e  same t e s t .

W h i l e  s u b j e c t s  Who w e re  p r e t r a i n e d  a c h i e v e d  s i g n i f i ­

c a n t l y  b e t t e r  t h a n  t h o s e  who w e r e  n o t ,  s e q u e n c e  made no s i g ­

n i f i c a n t  d i f f e r e n c e  i n  a c h i e v e m e n t .  An i n t e r a c t i o n  was  a l s o  

f o u n d  w h e re  l e a r n e r  c o n t r o l  and  p r e t r a i n i n g  f a c i l i t a t e d  t r a n s f e r  

o f  i n f o r m a t i o n  t o  new s i t u a t i o n s ,  w h i l e  t h e  n o - l e a r n e r - c o n t r o l  

a n d  n o - p r e t r a i n i n g  t r e a t m e n t s  f a c i l i t a t e d  s u b j e c t s '  a p p l i c a t i o n  

o f  t h e  i n f o r m a t i o n  t o  p r o b l e m s  w h ic h  w e r e  s i m i l a r  t o  t h e  exam­

p l e s  g i v e n  i n  t h e  t r e a t m e n t .

Summary o f  LCI R e s e a r c h

L e a r n e r  c o n t r o l  o f  i n s t r u c t i o n  h a s  b e e n  h y p o t h e s i z e d  t o  

y i e l d  more  t h o r o u g h  l e a r n i n g  o f  s u b j e c t  m a t t e r  i n  a s h o r t e r  

t i m e ,  and  t o  y i e l d  more  s e l f - d i r e c t e d  s t u d e n t s  w i t h  more  

p o s i t i v e  a t t i t u d e s  t o w a r d  t h e  i n s t r u c t i o n  (M a g e r ,  1 9 6 1 ;  Mager  

& McCann,  1 9 6 1 ) .  The  a c t u a l  f i n d i n g s  h a v e  n o t  c o n s i s t e n t l y  

s u p p o r t e d  t h e s e  h y p o t h e s e s ,  h o w e v e r ,  b e c a u s e  t h e  l e a r n e r s '  

a t t r i b u t e s  w h ic h  make t h o s e  r e s u l t s  p o s s i b l e  h a v e  a p p a r e n t l y  n o t  

a l w a y s  b e e n  p r e s e n t .  The s u b j e c t s  u s e d  i n  t h e  f i r s t  s t u d i e s  i n
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t h i s  a r e a  (M ag e r ,  1 9 6 1 ;  Mager  & McCann,  1961) w e re  m a t u r e ,  

h i g h l y  m o t i v a t e d  s t u d e n t s  w i t h  a r e l a t i v e l y  s o p h i s t i c a t e d  b a c k ­

g r o u n d  i n  t h e  s u b j e c t  a r e a .  W h i l e  C a m p b e l l  and  Chapman (1967)  

and  D a v i s  (1971) a l s o  o b s e r v e d  s i m i l a r  r e s u l t s  w i t h  g r a d e  s c h o o l  

and  c o l l e g e  l e v e l  s u b j e c t s ,  n o n - s i g n i f i c a n t  f i n d i n g s  by  B a r n e s  

( n o t e  1 ) ,  F r y  ( n o t e  5 ) ,  J u d d ,  B u n d e r s o n ,  and  B e s s e n t  ( n o t e  7 ) ,  

and  O l i v i e r  ( n o t e  10) l e a d  t o  t h e  c o n c l u s i o n  t h a t  w h i l e  l e a r n e r  

c o n t r o l  i s  g e n e r a l l y  p e r c e i v e d  i n  a p o s i t i v e  w ay ,  s i g n i f i c a n t  

im p r o v e m e n t s  i n  a c h i e v e m e n t  h a v e  o n l y  b e e n  o b s e r v e d  when r e l a ­

t i v e l y  i n f o r m e d  o r  s o p h i s t i c a t e d ,  h i g h l y  m o t i v a t e d  l e a r n e r s  a r e  

i n v o l v e d .  G r u b b ' s  (1969)  f i n d i n g s  t h a t  t h e  u s e  o f  a "map" w i t h  

l e a r n e r  c o n t r o l  s o  a s  t o  e n a b l e  l e a r n e r s  t o  r e l a t e  t h e  p a r t s  o f  

a  s u b j e c t  a r e a  t o  one  a n o t h e r  y i e l d e d  h i g h e r  a c h i e v e m e n t  a l s o  

c o n f i r m s  t h a t  l e a r n e r s '  i n c r e a s e d  p r i o r  k n o w le d g e  o f  t h e  s u b j e c t  

a r e a  makes  l e a r n e r  c o n t r o l  more  e f f e c t i v e .

L e a r n e r  c o n t r o l  o f  i n s t r u c t i o n a l  d e c i s i o n s  h a s  b e e n  

shown t o  be  e f f e c t i v e  when t h e  v a r i a b l e s  u n d e r  l e a r n e r  c o n t r o l  

a c t u a l l y  c a n  h a v e  a s i g n i f i c a n t  e f f e c t  on  l e a r n i n g ,  when t h e  

l e a r n e r  e x p e c t s  t o  make i n s t r u c t i o n a l  d e c i s i o n s ,  a n d  h a s  s u f f i ­

c i e n t  i n f o r m a t i o n  o r  p r i o r  k n o w le d g e  on  w h ic h  t o  b a s e  d e c i s i o n s .

P r i o r  F a m i l i a r i t y  a s  a n  E x p e r i m e n t a l  V a r i a b l e

We i n t u i t i v e l y  e x p e c t  t h a t  a  l e a r n e r ' s  p r i o r  k n o w l e d g e  

o f  s u b j e c t  m a t t e r  s h o u l d  a f f e c t  h i s  p e r f o r m a n c e  d u r i n g  t h e  

c o u r s e  o f  i n s t r u c t i o n ,  a s  w e l l  a s  h i s  a c h i e v e m e n t  on  c r i t e r i o n  

t e s t  i t e m s  s o  t h a t  t h e  more  f a m i l i a r  h e  i s  w i t h  t h e  s u b j e c t
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m a t t e r ,  t h e  b e t t e r  h e  s h o u l d  be  a b l e  t o  p e r f o r m .  P r i o r  f a m i l i ­

a r i t y  w i t h  t h e  s u b j e c t  m a t t e r  c a n  be  c o n v e n i e n t l y  o p e r a t i o n a l l y  

d e f i n e d  f o r  a s p e c i f i c  b o d y  o f  s u b j e c t  m a t t e r  i n  t e r m s  o f  

a c h i e v e m e n t  p r e t e s t  s c o r e s .

T o b i a s  (1969)  i n v e s t i g a t e d  p r i o r  f a m i l i a r i t y  i n  c o n ­

j u n c t i o n  w i t h  c r e a t i v i t y  and  r e s p o n s e  mode .  One h u n d r e d  v o l u n ­

t e e r s  f ro m  u n d e r g r a d u a t e  E d u c a t i o n a l  P s y c h o l o g y  c l a s s e s  (66 

f e m a l e s  and  34 m a l e s )  w e r e  d i v i d e d  i n t o  a h i g h  c r e a t i v i t y  and  a 

l o w  c r e a t i v i t y  g r o u p  and w e re  a d m i n i s t e r e d  e i t h e r  a c o n s t r u c t e d  

r e s p o n s e  v e r s i o n  o r  a  r e a d i n g  v e r s i o n  o f  a  p r o g r a m  on  h e a r t  

d i s e a s e  ( T o b i a s ,  n o t e  1 4 ) .  B o th  v e r s i o n s  o f  t h e  p r o g r a m  h a d  a 

f a m i l i a r  and  a t e c h n i c a l  ( u n f a m i l i a r )  p a r t ,  w i t h  t h e  u n f a m i l i a r  

t e c h n i c a l  p a r t  o f  b o t h  v e r s i o n s  c o n t a i n i n g  a v e r b a l  and  a p i c ­

t o r i a l  p a r t .  S u b j e c t s  w e r e  p r e t e s t e d ,  g i v e n  o n e  o f  t h e  t r e a t ­

m e n t s ,  t h e n  a d m i n i s t e r e d  a p o s t t e s t  a s  s o o n  a s  t h e  p r o g r a m  was  

c o m p l e t e d .

The h i g h  c r e a t i v i t y  g r o u p  d i d  s i g n i f i c a n t l y  b e t t e r  t h a n  

t h e  low  c r e a t i v i t y  g r o u p  f o r  b o t h  r e s p o n s e  m o d e s .  C o n s t r u c t i n g  

r e s p o n s e s  y i e l d e d  s i g n i f i c a n t l y  h i g h e r  a c h i e v e m e n t  t h a n  t h e  

r e a d i n g  r e s p o n s e  f o r  t h e  t e c h n i c a l  m a t e r i a l .  No s i g n i f i c a n t  

d i f f e r e n c e  i n  a c h i e v e m e n t  was  f o u n d  b e t w e e n  r e s p o n s e  m o d e s ,  

h o w e v e r ,  f o r  t h e  f a m i l i a r  m a t e r i a l s .

T o b i a s  and  Abramson (1971)  i n  t h e  s t u d y  p r e v i o u s l y  

d e s c r i b e d  fo u n d  t h a t  f o r  u n f a m i l i a r  c o n t e n t ,  h i g h  f a c i l i t a t i n g  

a n x i e t y  y i e l d e d  h i g h e r  a c h i e v e m e n t ,  a s  d i d  s t r e s s  i n  c o m b i n a t i o n  

w i t h  c o n s t r u c t e d  r e s p o n d i n g .  F o r  f a m i l i a r  c o n t e n t ,  h o w e v e r ,
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s t r e s s  and  d e b i l i t a t i n g  a n x i e t y  y i e l d e d  h i g h e r  a c h i e v e m e n t .

T o b i a s  ( 1 9 7 3 b ) , i n  c o m p a r i n g  s c r a m b l e d  and  l o g i c a l  s e ­

q u e n c e  i n  t h e  s t u d y  p r e v i o u s l y  m e n t i o n e d ,  f o u n d  t h a t  s c r a m b l i n g  

made a d i f f e r e n c e  f o r  u n f a m i l i a r ,  b u t  n o t  f o r  f a m i l i a r ,  i n s t r u c ­

t i o n a l  c o n t e n t .

Abramson and Kagen (1975) a d m i n i s t e r e d  a  p r o g r a m  on  t h e  

d i a g n o s i s  o f  h e a r t  d i s e a s e  t o  60 g r a d u a t e  p s y c h o l o g y  s t u d e n t s  

(30 m a l e s  and  30 f e m a l e s ) . The p r o g r a m ,  c o n s i s t i n g  o f  89 f r a m e s  

c o n t a i n i n g  t e c h n i c a l  v e r b a l  a n d  p i c t o r i a l  i n f o r m a t i o n ,  was 

d e v e l o p e d  by  T o b i a s  ( n o t e  14) . T h i s  t e c h n i c a l  i n f o r m a t i o n  was 

a l s o  p r e p a r e d  i n  a r e a d i n g  v e r s i o n  w h ic h  r e q u i r e d  no o v e r t  

r e s p o n s e s  f rom  t h e  s u b j e c t s .  M a t e r i a l  i n  t h e  fo rm  o f  a l i s t  o f  

t e n  t e c h n i c a l  t e r m s  and  f i v e  EKG t r a c i n g s  was  a l s o  p r e p a r e d  t o  

p r e - f a m i l i a r i z e  s u b j e c t s  w i t h  t h e  t e c h n i c a l  c o n t e n t  o f  t h e  

i n s t r u c t i o n .  H a l f  o f  t h e  s u b j e c t s  w e r e  r a n d o m l y  a s s i g n e d  t o  a 

" p r e - f a m i l i a r i z a t i o n "  g r o u p ,  and  h a l f  t o  a " n o n f a m i l i a r i z a t i o n "  

g r o u p .  Each o f  t h e s e  g r o u p s  was i n  t u r n  r a n d o m l y  s u b d i v i d e d  i n t o  

a  " c o n s t r u c t e d  r e s p o n s e "  and  a " r e a d i n g "  g r o u p .  P r e - f a m i l i a r i z a ­

t i o n  c o n s i s t e d  o f  s u b j e c t s '  c o p y i n g  t h e  l i s t  o f  t e c h n i c a l  t e r m s  

t w i c e  and  m e m o r i z i n g  i t ,  t h e n  r e p r o d u c i n g  i t  f rom  memory .  Sub­

j e c t s  w e r e  t h e n  a s k e d  t o  m a t c h  two g r o u p s  o f  f i v e  t r a c i n g s ,  and  

t o  d r a w  a  c o p y  o f  e a c h  t r a c i n g  t o  c o m p l e t e  t h e  p r e - f a m i l i a r i z a ­

t i o n .  Each p r e s e n t a t i o n  o f  t h e  p r o g r a m  o r  r e a d i n g  m a t e r i a l  was  

i m m e d i a t e l y  f o l l o w e d  by  a p o s t t e s t .  The same p o s t t e s t  was a d ­

m i n i s t e r e d  a g a i n  a b o u t  a week l a t e r .

None o f  t h e  f a c t o r s  o f  r e s p o n s e  mode ,  p r i o r  f a m i l i a r i t y ,
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a n d  s e x  y i e l d e d  c o n s i s t e n t l y  s i g n i f i c a n t  d i f f e r e n c e s  i n  p o s t t e s t  

s c o r e s .  The m a l e s  d i d  s i g n i f i c a n t l y  b e t t e r  on  t h e  p o s t t e s t  t r a ­

c i n g  s c o r e ,  w h i l e  t h e  c o n s t r u c t e d  r e s p o n s e  and  p r e f a m i l i a r i z a t i o n  

g r o u p s  s c o r e d  s i g n i f i c a n t l y  h i g h e r  on t h e  d e l a y e d  p o s t t e s t  t r a ­

c i n g  s c o r e s .  T h e r e  was  a s i g n i f i c a n t  i n t e r a c t i o n  b e t w e e n  r e s p o n s e  

mode and  f a m i l i a r i z a t i o n ,  w i t h  p r e - f a m i l i a r i z a t i o n  y i e l d i n g  h i g h ­

e r  t r a c i n g  p o s t t e s t  s c o r e s  f o r  t h e  r e a d i n g  g r o u p ,  b u t  l o w e r  

s c o r e s  f o r  t h e  c o n s t r u c t e d  r e s p o n s e  g r o u p ,  w h ich  h a d  h i g h e r  

s c o r e s  f o r  t h e  n o n f a m i l i a r i z a t i o n  c o n d i t i o n .  A s i g n i f i c a n t  r e s ­

p o n s e  mode b y  f a m i l i a r i z a t i o n  b y  s e x  i n t e r a c t i o n  was a l s o  f o u n d .  

F o r  t h e  m a l e s ,  p r e - f a m i l i a r i z a t i o n  y i e l d e d  h i g h  a c h i e v e m e n t  f o r  

t h e  r e a d i n g  g r o u p  and  l o w e r  a c h i e v e m e n t  f o r  c o n s t r u c t e d  r e s p o n ­

s e s .  F o r  t h e  f e m a l e s ,  a n  o r d i n a l  i n t e r a c t i o n  r e s u l t e d ,  w i t h  c o n ­

s t r u c t e d  r e s p o n s e s  g i v i n g  h i g h e r  s c o r e s  f o r  b o t h  p r e f a m i l i a r i z a ­

t i o n  and n o n f a m i l i a r i z a t i o n ,  and  a n  i n c r e a s e  i n  a c h i e v e m e n t  s c o r e  

f o r  c o n s t r u c t e d  r e s p o n s e s  w i t h  p r e f a m i l i a r i z a t i o n .

T o b i a s  a n d  I n g b e r  ( n o t e  18)  h y p o t h e s i z e d  t h a t  a s  

s t u d e n t s '  p r i o r  a c h i e v e m e n t  i n c r e a s e d ,  t h e y  w o u ld  n e e d  l e s s  

i n s t r u c t i o n a l  s u p p o r t  t o  a c h i e v e  a t  t h e  same l e v e l .  One h u n d r e d  

f o u r  p a r o c h i a l  s c h o o l  s t u d e n t s  (52 f e m a l e s  a n d  52 m a l e s ,  w h e re  

47 w e re  f rom  a C a t h o l i c  p a r o c h i a l  s c h o o l  a n d  57 w e re  f rom  a 

J e w i s h  p a r o c h i a l  s c h o o l )  w e r e  g i v e n  a 3 7 - f r a m e  l i n e a r  p r o g r a m  

d e a l i n g  w i t h  J e w i s h  r i t u a l .  A c o n s t r u c t e d  r e s p o n s e  v e r s i o n  o f  

t h e  p r o g r a m  was p r e s e n t e d  i n  b o o k l e t  f o r m ,  t h r e e  i t e m s  t o  a p a g e  

w i t h  t h e  p r e s e n t a t i o n  on  t h e  l e f t  and  f e e d b a c k  f o r  r e s p o n s e s  on 

t h e  r i g h t  o f  e a c h  f r a m e ,  w h e re  t h e  f e e d b a c k  i t e m s  w e re  c o v e r e d
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by  a p a p e r  t a b .  A r e a d i n g  v e r s i o n  o f  t h e  p r o g r a m  was c r e a t e d  by  

f i l l i n g  i n  t h e  r e s p o n s e s  i n  e a c h  f r a m e .  A p r e t e s t  r e q u i r i n g  c o n ­

s t r u c t e d  r e s p o n s e s  was  a d m i n i s t e r e d ,  f o l l o w e d  by  t h e  p r o g r a m ,  

t h e n  a p o s t t e s t  i d e n t i c a l  t o  t h e  p r e t e s t ,  and  a n  a t t i t u d e  s c a l e .

The c o n s t r u c t e d  r e s p o n s e  t r e a t m e n t  y i e l d e d  s i g n i f i c a n t l y  

h i g h e r  a c h i e v e m e n t  t h a n  t h e  r e a d i n g  t r e a t m e n t  f o r  b o t h  h i g h  a n d  

low  p r e t e s t  s c o r e s .  As p r e d i c t e d ,  a s i g n i f i c a n t  i n t e r a c t i o n  was  

f o u n d  b e t w e e n  r e s p o n s e  mode and  p r e t e s t  s c o r e .  W h i l e  a  h i g h e r  

l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t  y i e l d e d  c o n s i s t e n t l y  h i g h e r  

a c h i e v e m e n t ,  a s  l e a r n e r s '  p r i o r  f a m i l i a r i t y  i n c r e a s e d  a c h i e v e ­

m e n t  a l s o  i n c r e a s e d  s o  t h a t  t h e  l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t  

made l e s s  d i f f e r e n c e .

T o b i a s  a n d  L i t w a k  ( n o t e  19) f u r t h e r  e x p l o r e d  t h e  i n t e r ­

a c t i o n  b e t w e e n  p r i o r  f a m i l i a r i t y  and  i n s t r u c t i o n a l  s u p p o r t .  

S e v e n t y - s e v e n  C a t h o l i c  and  64 J e w i s h  p a r o c h i a l  e l e m e n t a r y  s t u ­

d e n t s  w e r e  g i v e n  a c o n s t r u c t e d  r e s p o n s e  v e r s i o n ,  a  r e a d i n g  

v e r s i o n ,  o r  a t e x t  v e r s i o n  o f  t h e  p r o g r a m  u s e d  b y  T o b i a s  and  

I n g b e r  ( n o t e  18) . A p r e t e s t  a d m i n i s t e r e d  one  week b e f o r e  t h e  

p r o g r a m  was g i v e n ,  a  p o s t t e s t  was  g i v e n  i m m e d i a t e l y  a f t e r  t h e  

i n s t r u c t i o n ,  a n d  a d e l a y e d  p o s t t e s t  was  a d m i n i s t e r e d  o n e  m on th  

l a t e r .

F o r  no p r i o r  f a m i l i a r i t y ,  c o n s t r u c t e d  r e s p o n d i n g  y i e l d e d  

t h e  h i g h e s t  a c h i e v e m e n t .  F o r  p r i o r  f a m i l i a r i t y  w i t h  low  p r e t e s t  

s c o r e ,  r e a d i n g  y i e l d e d  t h e  b e s t  a c h i e v e m e n t ,  t h o u g h  a s  p r e t e s t
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s c o r e  i n c r e a s e d  t h e  d i f f e r e n c e s  i n  a c h i e v e m e n t  b e t w e e n  r e s p o n s e  

modes  became n o n - s i g n i f i c a n t .

R o s s ,  Rakow, Bush a n d  C e r v e t t i  (N o te  12) i n v e s t i g a t e d  

a d a p t a t i o n  a n d  p r i o r  f a m i l i a r i t y  i n  s e l f - m a n a g e d  l e a r n i n g  u s i n g  

105 u n d e r g r a d u a t e  e d u c a t i o n a l  p s y c h o l o g y  s t u d e n t s  i n  a  PSI  ( P e r ­

s o n a l i z e d  S y s t e m  o f  I n s t r u c t i o n — K e l l e r  P l a n )  c o u r s e  d e a l i n g  w i t h  

m a t h e m a t i c a l  r u l e s .  S u b j e c t s  w e re  g i v e n  a p r e t e s t  a n d  r u l e  

p r e s c r i p t i o n s  f o r  i n d i v i d u a l  i n s t r u c t i o n  w e r e  t h e n  f o r m u l a t e d .  

The i n s t r u c t i o n  f o r  e a c h  r u l e  i n  t u r n  was  a d m i n i s t e r e d ,  f o l l o w e d  

b y  a  s u r v e y  q u e s t i o n n a i r e  t o  m i n i m i z e  s h o r t - t e r m  r e c a l l ;  f i n a l l y  

a p o s t t e s t  was  a d m i n i s t e r e d .  F o r  e a c h  r u l e ,  a b o o k l e t  was p r o ­

v i d e d  c o r r e s p o n d i n g  t o  t h e  s p e c i f i e d  r u l e  p r e s c r i p t i o n  w h ic h  

c o n t a i n e d  a s t u d y  s e c t i o n ,  a p r o b l e m - s o l v i n g  s e c t i o n ,  a n d  an  

i m m e d i a t e  s h o r t  p o s t t e s t .

R u l e  e x a m p l e  p r e s c r i p t i o n s  w e r e  e i t h e r  S t a n d a r d ,  

A d a p t i v e ,  o r  M i s m a t c h .  S t a n d a r d  t r e a t m e n t s  u s e d  f i v e  e x a m p l e s  

f o r  e a c h  r u l e ,  w h i l e  A d a p t i v e  t r e a t m e n t s  u s e d  o n e  l e s s  e x a m p l e  

f o r  e a c h  p r e t e s t  s c o r e  p o i n t  a b o v e  t h e  mean and  o n e  more  e x a m p le  

f o r  e a c h  p r e t e s t  s c o r e  p o i n t  b e l o w  t h e  m ean ;  a n d  t h e  M is m a tch  

t r e a t m e n t  d i d  t h e  r e v e r s e .  I n c e n t i v e s  ( p o i n t  v a l u e  a s s o c i a t e d  

w i t h  e a c h  r u l e  t o  be  l e a r n e d )  w e r e  a l s o  S t a n d a r d ,  A d a p t i v e ,  o r  

M i s m a t c h .

W i th  p r e t e s t  s c o r e  a s  a n  i n d i c a t o r  o f  p r i o r  a c h i e v e m e n t ,  

t h e  A d a p t i v e  E xam ple s  t r e a t m e n t  (more  i n s t r u c t i o n a l  s u p p o r t )  g a v e  

h i g h e r  p o s t t e s t  a c h i e v e m e n t  w i t h  l e s s  d i f f e r e n c e  b e t w e e n  p r i o r  

a c h i e v e m e n t  l e v e l s  t h a n  d i d  e i t h e r  t h e  S t a n d a r d  o r  M is m a tc h
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t r e a t m e n t s .  M ism a tch  i n t e r a c t e d  w i t h  A d a p t i v e  t r e a t m e n t  s o  t h a t  

t h e r e  was  l i t t l e  d i f f e r e n c e  b e t w e e n  t h e  two f o r  h i g h  p r i o r  

a c h i e v e m e n t ,  b u t  l o w  p r i o r  a c h i e v e r s  p e r f o r m e d  e v e n  more  p o o r l y  

w i t h  t h e  M is m a tc h  t r e a t m e n t .  Fo r  i n s t r u c t i o n a l  t i m e ,  A d a p t i v e  

E x am p les  t o o k  l e s s  t i m e  t h a n  S t a n d a r d  E x a m p l e s ,  a n d  a l s o  i n t e r ­

a c t e d  w i t h  S t a n d a r d  and  M is m a tc h  s o  t h a t  w h i l e  t h o s e  t r e a t m e n t s  

had  l i t t l e  d i f f e r e n c e  i n  t i m e  A d a p t i v e  E x am p les  t o o k  more  t i m e  

f o r  low  p r i o r  a c h i e v e m e n t  and  l e s s  t i m e  f o r  h i g h  p r i o r  a c h i e v e ­

m e n t .  E f f e c t i v e n e s s  r a t i o  ( p o s t t e s t  s c o r e  d i v i d e d  b y  

i n s t r u c t i o n a l  t i m e )  was  h i g h e r  f o r  A d a p t i v e  E x a m p le s  t h a n  f o r  

S t a n d a r d  E x a m p le s  and  M i s m a t c h ,  e x c e p t  f o r  t h e  l o w e s t  l e v e l  o f  

p r i o r  a c h i e v e m e n t  w h e re  M is m a tc h  was  h i g h e s t .  T h e s e  f i n d i n g s  

f u r t h e r  s u p p o r t  t h e  c o n c e p t u a l i z a t i o n  t h a t  t h e  l o w e r  t h e  l e v e l  o f  

p r i o r  a c h i e v e m e n t ,  t h e  more  i n s t r u c t i o n a l  s u p p o r t  i s  n e e d e d  t o  

a c h i e v e  a t  a n y  g i v e n  l e v e l  w h i l e  h i g h  l e v e l s  o f  p r i o r  a c h i e v e m e n t  

r e q u i r e  l e s s  i n s t r u c t i o n a l  s u p p o r t .

D e u t s c h  and  T o b i a s  ( n o t e  3) i n v e s t i g a t e d  t h e  e f f e c t s  o f  

p r i o r  a c h i e v e m e n t ,  a n x i e t y ,  a n d  i n s t r u c t i o n a l  m e t h o d .  One h u n ­

d r e d  t w e l v e  e d u c a t i o n a l  p s y c h o l o g y  s t u d e n t s  i n  f i v e  c l a s s e s  w e re  

shown f o u r  v i d e o t a p e  m o d u l e s  d e a l i n g  w i t h  i n d i v i d u a l i z e d  i n s t r u c ­

t i o n .  Two o f  t h e  c l a s s e s  v i e w e d  t h e  m o d u l e s  on  i n d i v i d u a l l y  

c o n t r o l l e d  e q u i p m e n t  and  w e r e  i n s t r u c t e d  t o  r e w i n d  t h e  t a p e  

w h e n e v e r  t h e y  f e l t  i t  was n e c e s s a r y  t o  go  b a c k  o v e r  t h e  m a t e r i a l .  

The o t h e r  t h r e e  c l a s s e s  v i e w e d  t h e  m o d u l e s  a s  a  c l a s s  g r o u p ,  w i t h  

no p r o v i s i o n  f o r  r e w i n d i n g  t h e  t a p e s .  B e f o r e  t h e  f i r s t  m o d u l e ,  a
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T e s t  A n x i e t y  S c a l e  and  a W o r r y - E m o t i o n a l i t y  s c a l e  w e re  a d m i n i s ­

t e r e d ,  f o l l o w e d  by  a p r e t e s t  on  t h e  m a t e r i a l  t o  be  c o v e r e d .  

A f t e r  t h e  f o u r t h  m odu le  was  v i e w e d ,  t h e  W o r r y - E m o t i o n a l i t y  s c a l e  

was a d m i n i s t e r e d  a g a i n ,  f o l l o w e d  by  a p o s t t e s t .  Those  s u b j e c t s  

who v ie w e d  t h e  m o d u le s  i n d e p e n d e n t l y  w i t h  t h e  c a p a b i l i t y  f o r  

i n d i v i d u a l  b a c k u p  o f  t h e  t a p e s  h a d  s i g n i f i c a n t l y  h i g h e r  p o s t t e s t  

s c o r e s  t h a n  t h o s e  who v i e w e d  t h e  m o d u l e s  a s  p a r t  o f  a  c l a s s  

g r o u p .  A s i g n i f i c a n t  i n t e r a c t i o n  was  a l s o  found  b e t w e e n  t r e a t ­

m en t  and t e s t  a n x i e t y ,  and b e t w e e n  t r e a t m e n t  and  p o s t t e s t  s c o r e s .

I n s t r u c t i o n a l  s u p p o r t  i n  t h e  fo rm o f  t h e  c a p a b i l i t y  f o r  

r e w i n d i n g  t h e  t a p e s  made l e s s  d i f f e r e n c e  f o r  h i g h  p r i o r  f a m i l i ­

a r i t y  s t u d e n t s  t h a n  when s t u d e n t s  had  l e s s  p r i o r  f a m i l i a r i t y  w i t h  

t h e  m a t e r i a l .  A n x i e t y  d e t r a c t e d  m o s t  f rom s t u d e n t s '  p e r f o r m a n c e  

when t h e y  v ie w e d  t h e  m o d u l e s  i n  a  g r o u p  a n d  c o u l d  n o t  r e w i n d  t h e  

t a p e s .  F o r  t h e  i n d e p e n d e n t  v i e w i n g  t r e a t m e n t  t h e r e  was l i t t l e  

d i f f e r e n c e  b e t w e e n  h i g h  and  low  a n x i e t y  l e v e l s ,  and  f o r  low  

a n x i e t y  l e v e l s  t h e r e  was l i t t l e  d i f f e r e n c e  b e t w e e n  i n d e p e n d e n t  

and  g r o u p  t r e a t m e n t s .

P a s c a r e l l a  ( 1 9 7 8 )  i n v e s t i g a t e d  t h e  e f f e c t  o f  p r i o r  

f a m i l i a r i t y  and  i n s t r u c t i o n a l  m e th o d  on a c h i e v e m e n t  u s i n g  248 

u n d e r g r a d u a t e s  i n  t h e  f i r s t  s e m e s t e r  o f  a n  i n t r o d u c t o r y  c a l c u l u s  

c o u r s e .  S i x t y  s t u d e n t s  t o o k  a PSI ( K e l l e r  P l a n )  v e r s i o n  o f  t h e  

c o u r s e  ( h i g h  i n s t r u c t i o n a l  s u p p o r t ) , w h i l e  188 s t u d e n t s  t o o k  a 

c o n v e n t i o n a l  l e c t u r e  v e r s i o n  ( lo w  i n s t r u c t i o n a l  s u p p o r t ) . The 

h i g h  s u p p o r t  t r e a t m e n t  was s e l f - p a c e d ,  p r o v i d e d  d e t a i l e d  s t u d y  

g u i d e s  f o r  e a c h  u n i t ,  p r o v i d e d  t u t o r i a l  s e s s i o n s  f o r
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i n d i v i d u a l i z e d  h e l p  and  t e s t i n g ,  p r o v i d e d  o p t i o n a l  l e c t u r e  and  

p r o b l e m  s o l v i n g  s e s s i o n s ,  a n d  r e q u i r e d  m a s t e r y  o f  e a c h  u n i t  

( d e m o n s t r a t e d  b y  p a s s i n g  a u n i t  t e s t )  b e f o r e  g o i n g  on  t o  t h e  

n e x t .  S t u d e n t s  t o o k  t h e  u n i t  t e s t s  w h e n e v e r  t h e y  t h o u g h t  t h e y  

w e re  a b l e  t o  p a s s  t h e  u n i t  t e s t .  I f  a  u n i t  was  n o t  m a s t e r e d  on  

t h e  f i r s t  a t t e m p t ,  r e m e d i a l  work  was  p r o v i d e d  and  a l t e r n a t e  fo rm s  

o f  t h e  u n i t  t e s t  w e re  g i v e n  u n t i l  m a s t e r y  was  a c h i e v e d .  The low  

s u p p o r t  t r e a t m e n t  p r o v i d e d  t h r e e  h o u r s  a  week o f  l e c t u r e  and  

p r o b l e m  s o l v i n g  s e s s i o n s .  B e f o r e  e i t h e r  t r e a t m e n t ,  s t u d e n t s  w e re  

g i v e n  a  m a t h e m a t i c s  p l a c e m e n t  e x a m i n a t i o n  t o  d e t e r m i n e  l e v e l  o f  

p r i o r  m a t h e m a t i c s  p r e p a r a t i o n ,  and  b o t h  g r o u p s  w e re  g i v e n  t h e  

same e n d - o f - s e m e s t e r  e x a m i n a t i o n .

S i g n i f i c a n t  e f f e c t s  w e re  fo u n d  f o r  l e v e l  o f  p r i o r  m a t h e ­

m a t i c s  p r e p a r a t i o n  a n d  f o r  l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t ,  a n d  a 

s i g n i f i c a n t  i n t e r a c t i o n  was fo u n d  s u c h  t h a t  f o r  l o w e r  l e v e l s  o f  

p r i o r  m a t h e m a t i c s  p r e p a r a t i o n  h i g h  s u p p o r t  y i e l d e d  h i g h e r  

a c h i e v e m e n t  t h a n  lo w  s u p p o r t  w h i l e  f o r  h i g h e r  l e v e l s  o f  p r i o r  

p r e p a r a t i o n  t h e r e  w e r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  a c h i e v e m e n t  

b e t w e e n  t r e a t m e n t s .

R e p l i c a t i o n  o f  t h e  s t u d y  u s i n g  t h e  same t r e a t m e n t s ,  w i t h  

53 s t u d e n t s  t a k i n g  t h e  PSI  c o u r s e  a n d  57 s t u d e n t s  t a k i n g  t h e  

l e c t u r e  c o u r s e ,  y i e l d e d  e s s e n t i a l l y  t h e  same r e s u l t s .  T h e s e  

f i n d i n g s  p r o v i d e  f u r t h e r  e m p i r i c a l  e v i d e n c e  o f  a n  i n t e r a c t i o n  

b e t w e e n  p r i o r  a c h i e v e m e n t  and  l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t .
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G e n e r a l  Summary o f  F i n d i n g s

C r o n b a c h ' s  ( 1 9 5 7 ,1 9 7 5 )  w o r k ,  t h e  c o n c e p t u a l  e x p l o r a t i o n s  

o f  B r a c h t  ( 1 9 7 0 ) ,  Sa lomon ( 1 9 7 2 ) ,  and T o b i a s  ( 1 9 7 6 ) ;  and  e m p i r i ­

c a l  w ork  s u c h  a s  O t t ' s  ( O t t  & M a c k l i n , 1 9 7 5 ) , S a l o m o n ' s  ( 1 9 7 4 ) ,  

and  Trown and  L e i t h ' s  (1975)  s t u d i e s  h a v e  e s t a b l i s h e d  t h a t  no 

s i n g l e  t r e a t m e n t  i s  l i k e l y  t o  w ork  u n i f o r m l y  w e l l  f o r  a l l  

l e a r n e r s  i n  a  r e a l - l i f e  c l a s s r o o m  s e t t i n g .  The m o s t  f r u i t f u l  

g e n e r a l i z a t i o n s  f o r  a d a p t i v e  i n s t r u c t i o n  w i l l  t h u s  u s u a l l y  be  

e x p r e s s e d  i n  t e r m s  o f  i n t e r a c t i o n s  b e t w e e n  l e a r n e r s '  a t t r i b u t e s  

and t y p e  o f  t r e a t m e n t .

I n  t h e  s t u d i e s  c o n s i d e r e d  h e r e ,  t h e  l e a r n e r  a t t r i b u t e  o f  

p r i o r  f a m i l i a r i t y  h a s  i n t e r a c t e d  c o n s i s t e n t l y  w i t h  t y p e  o f  t r e a t ­

m e n t .  The d a t a  c o n s i s t e n t l y  show t h a t  when a l e a r n e r  h a s  l i t t l e  

p r i o r  f a m i l i a r i t y  w i t h  t h e  s u b j e c t  m a t t e r ,  t y p e  o f  t r e a t m e n t  

s i g n i f i c a n t l y  i n f l u e n c e s  l e v e l  o f  a c h i e v e m e n t .  As l e v e l  o f  p r i o r  

f a m i l i a r i t y  i n c r e a s e s ,  t h e  l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t  

( a d a p t a t i o n  ad d e d  t o  t h e  i n s t r u c t i o n )  r e s u l t i n g  f rom  t y p e  o f  

t r e a t m e n t  h a s  l e s s  i n f l u e n c e  on  a c h i e v e m e n t .  The  f i n d i n g s  o f  t h e  

s t u d i e s  by  S i l b e r m a n  e t  a l  (1961)  a n d  Roe (1962) a s  w e l l  a s  t h e  

d a t a  o f  C o u l s o n ,  e t  a l  (1962)  and  t h e  f i n d i n g s  o f  t h e  o t h e r  

b r a n c h i n g  s t u d i e s  c a n  be  r e c o n c i l e d  i n  t e r m s  o f  t h i s  i n t e r a c t i o n  

s i n c e  n o n e  o f  t h e s e  s t u d i e s  t o o k  l e a r n e r s '  p r i o r  f a m i l i a r i t y  

i n t o  a c c o u n t .  R e - e x a m i n a t i o n  o f  t h e  f i n d i n g s  o f  t h e s e  s t u d i e s  

shows t h a t  t h e  s e e m i n g l y  c o n t r a d i c t o r y  n o n - s i g n i f i c a n t  r e s u l t s  

h a v e  b e e n  fo u n d  w h e re  s u b j e c t s  m o s t  l i k e l y  had  a h i g h  l e v e l  o f  

p r i o r  f a m i l i a r i t y  w i t h  t h e  s u b j e c t  m a t t e r .
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The s t u d i e s  b y  T o b i a s  ( 1 9 6 9 , 1 9 7 3 b , c ) , Brown (1970)  , 

T o b i a s  a n d  I n g b e r  ( n o t e  18) a n d  Abramson a n d  Kagen (1975)  show 

t h a t  p r i o r  f a m i l i a r i t y  i n t e r a c t s  w i t h  s e v e r a l  t r e a t m e n t  

v a r i a b l e s .  One i n t e r e s t i n g  p o s s i b i l i t y  f o r  f u r t h e r  i n v e s t i g a t i o n  

i s  t h e  c o n c e p t  o f  l e a r n e r  c o n t r o l ,  w h ic h  a l l o w s  u s  t o  t a k e  com­

p l e x  m u l t i d i m e n s i o n a l  i n t e r a c t i o n s  b e t w e e n  s e v e r a l  l e a r n e r  a t t r i ­

b u t e s  and  t y p e s  o f  t r e a t m e n t  a n d  d e a l  w i t h  th em  o p e r a t i o n a l l y  i n  

t e r m s  o f  d e c i s i o n s  made  b y  i n d i v i d u a l  l e a r n e r s .  L e a r n e r  c o n t r o l  

i s  o f  c o u r s e  b a s i c a l l y  a b r a n c h i n g  s t r a t e g y ,  and  c a n  b e  d e s c r i ­

bed  i n  t e r m s  o f  t h e  d e c i s i o n - m a k i n g  p a r a d i g m  and  t h e  t h r e e  b a s i c  

c o n s t r u c t s  ( l i n e a r ,  r e p e t i t i o n ,  a n d  a l t e r n a t i v e s )  d e s c r i b e d  

e a r l i e r .  L e a r n e r - c o n t r o l l e d  b r a n c h i n g  i s  a  q u i t e  s o p h i s t i c a t e d  

fo rm  o f  i n s t r u c t i o n a l  s u p p o r t  ( i . e . ,  a d a p t a t i o n  w h ic h  f a c i l i ­

t a t e s  l e a r n i n g ) . The p r e s e n t  i n t e r e s t  i n  t h i s  fo rm  o f  b r a n c h i n g  

l i e s  i n  t h e  way i t  a l s o  i n t e r a c t s  w i t h  l e a r n e r s '  p r i o r  f a m i l i ­

a r i t y  w i t h  s u b j e c t  m a t t e r .

I n s t r u c t i o n a l  s u p p o r t  i s  a d a p t a t i o n  w h ic h  i s  a d d e d  on  t o  

i n s t r u c t i o n .  I t  r e p r e s e n t s  s o m e t h i n g  e x t r a  w h ic h  i s  d o n e  t o  

f a c i l i t a t e  l e a r n i n g .  C o n c e p t u a l l y ,  h o w e v e r ,  f o r w a r d  s k i p p i n g  

m eans  t h a t  l e s s  o f  a n  i n s t r u c t i o n a l  p r e s e n t a t i o n  w i l l  be  u s e d ,  

b e c a u s e  t h e  s u p p o r t  i m p l i e d  i s  n o t  n e e d e d  b y  t h e  l e a r n e r .  W h i l e  

f o r w a r d  s k i p p i n g  i s  c e r t a i n l y  a v a l i d  m e ans  o f  a d a p t a t i o n ,  i t  

a c t u a l l y  i m p l i e s  a r e d u c t i o n  o f  u n n e c e s s a r y  i n s t r u c t i o n a l  s u p ­

p o r t .  The " f u l l "  o r  n o n - b r a n c h i n g  v e r s i o n  o f  t h e  same i n s t r u c ­

t i o n  e m b o d ie s  t h e  maximum p o s s i b l e  i n s t r u c t i o n a l  s u p p o r t .  One 

g a i n s  a d a p t a t i o n  b u t  n o t  i n s t r u c t i o n a l  s u p p o r t  b y  u s i n g  a f o r w a r d
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s k i p p i n g  s t r a t e g y .  G r e a t e r  p r i o r  f a m i l i a r i t y  i m p l i e s  l e s s  i n ­

s t r u c t i o n a l  s u p p o r t  i s  n e e d e d ,  w h ic h  i n  t u r n  i m p l i e s  more  f o r ­

w ard  s k i p p i n g  w i l l  be  u s e d .

B r a n c h i n g  i n  t h e  fo rm o f  f o r w a r d  s k i p p i n g  i s  a  s i m p l e  

and  r e a d i l y  i m p l e m e n t e d  fo rm  o f  a d a p t a t i o n  w h ic h  c a n  be  a p p l i e d  

t o  m o s t  s u b j e c t  m a t t e r  p r e s e n t a t i o n s .  F o rw a rd  s k i p p i n g  s h o u l d  be  

a p p r o p r i a t e  when l e a r n e r s  a l r e a d y  know p a r t s  o f  t h e  s u b j e c t  

m a t t e r  t o  be  p r e s e n t e d  and  t h u s  do n o t  n e e d  t o  c o v e r  m a t e r i a l  

a l r e a d y  f a m i l i a r  t o  them ( i . e . ,  do n o t  n e e d  a s  much i n s t r u c t i o n ­

a l  s u p p o r t  a s  l e a r n e r s  who know n o t h i n g  a t  a l l  a b o u t  t h e  s u b j e c t  

m a t t e r ) .  A p r e s e n t a t i o n  w i t h  no s k i p p i n g ,  i n  c o n t r a s t ,  s h o u l d  

y i e l d  t h e  same l e a r n i n g  b u t  s h o u l d  t a k e  l o n g e r ,  w i t h  p e r h a p s  

more  f r u s t r a t i o n  d u e  t o  r e d u n d a n c y  o r  " w a s t e d  t i m e "  f o r  l e a r n e r s  

who a r e  a l r e a d y  f a m i l i a r  w i t h  t h e  m a t e r i a l .  The r e s e a r c h  o u t l i n e d  

h e r e  was  i n t e n d e d  t o  e x p l o r e  t h e  p o s s i b l e  i n t e r a c t i o n  b e t w e e n  a 

f o r w a r d  s k i p p i n g  b r a n c h i n g  t r e a t m e n t  and  l e a r n e r s '  p r i o r  f a m i l i ­

a r i t y  w i t h  t h e  s u b j e c t  m a t t e r .
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CHAPTER I I I  

RESEARCH DESIGN

The v a r i a b l e s  m a n i p u l a t e d  w e re  (a)  p r e f a m i l i a r i z a t i o n  o r  

n o n p r e f a m i l i a r i z a t i o n ,  a n d  (b) t y p e  o f  t r e a t m e n t —  b r a n c h i n g ,  

l i n e a r  o r  y o k e d .  P o s t t e s t  s c o r e ,  t i m e  t o  c o m p l e t e  t h e  i n s t r u c ­

t i o n ,  e r r o r  r a t e ,  and  a t t i t u d e  t o w a r d  t h e  i n s t r u c t i o n  w e r e  d e p e n ­

d e n t  v a r i a b l e s .

Two l e v e l s  o f  p r i o r  f a m i l i a r i t y ,  p r e f a m i l i a r i z e d  and  n o t  

p r e f a m i l i a r i z e d , w e r e  u s e d .  P r e f a m i l i a r i z a t i o n  was s e p a r a t e  f ro m  

t h e  i n s t r u c t i o n a l  CAI t r e a t m e n t s .

T h r e e  t y p e s  o f  t r e a t m e n t  w e r e  a d m i n i s t e r e d ,  e i t h e r  a 

f o r w a r d  s k i p p i n g  t r e a t m e n t ,  a  l i n e a r  t r e a t m e n t  w i t h  no s k i p p i n g  

a t  a l l ,  o r  a yoked  t r e a t m e n t  w h e re  t h e  s e q u e n c e  o f  i t e m s  f o r  e a c h  

s u b j e c t  was  t h e  same a s  t h e  s e q u e n c e  c h o s e n  b y  a f o r w a r d  s k i p p i n g  

s u b j e c t  w i t h  whom e a c h  y oked  s u b j e c t  was  r a n d o m l y  p a i r e d .

H y p o t h e s e s

L e v e l  o f  p r i o r  f a m i l i a r i t y  w i l l  i n t e r a c t  w i t h  s e q u e n c e

s o  t h a t :

P o s t t e s t  a c h i e v e m e n t . F o r  s t u d e n t s  who a r e  p r e f a m i l i a r ­

i z e d ,  l i n e a r  t r e a t m e n t  s c o r e s  w i l l  be  l o w e r  t h a n  b r a n c h i n g  t r e a t ­

m e n t  s c o r e s ,  and yoked  s c o r e s  w i l l  b e  l o w e s t .  T h e r e  w i l l  b e  no 

s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t h e  t h r e e  n o n f a m i l i a r i z e d  g r o u p s .

E r r o r s .  S t u d e n t s  who a r e  p r e f a m i l i a r i z e d  w i l l  make 

f e w e r  p r o g r a m  e r r o r s  t h a n  t h o s e  who w e r e  n o t  p r e f a m i l i a r i z e d .
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Tim e.  S t u d e n t s  who a r e  p r e f a m i l i a r i z e d  w i l l  t a k e  l e s s  

t i m e  f o r  t h e  b r a n c h i n g  t r e a t m e n t  t h a n  f o r  t h e  l i n e a r  t r e a t m e n t  o r  

t h e  yoked  t r e a t m e n t .  S t u d e n t s  who a r e  n o t  p r e f a m i l i a r i z e d  w i l l  

t a k e  t h e  same t i m e  f o r  l i n e a r ,  b r a n c h i n g ,  and y o k ed  t r e a t m e n t s .

A t t i t u d e .  F o r  t h e  l i n e a r  t r e a t m e n t ,  s u b j e c t s  who a r e  

p r e f a m i l i a r i z e d  w i l l  h a v e  l e s s  p o s i t i v e  a t t i t u d e s  t o w a r d  t h e  

i n s t r u c t i o n  t h a n  t h o s e  s u b j e c t s  who w e re  n o t  p r e f a m i l i a r i z e d .

Method

T h r e e  v e r s i o n s  o f  a  c o m p u t e r - a s s i s t e d  i n s t r u c t i o n  

(CAI) p r o g r a m  on  RUNOFF, a c o m p u t e r - b a s e d  t e x t  f o r m a t t i n g  p r o ­

g ra m ,  w e re  g i v e n  t o  t h r e e  g r o u p s  o f  s u b j e c t s .  One g r o u p  u s e d  a 

l i n e a r  (no s k i p p i n g )  v e r s i o n  o f  t h e  i n s t r u c t i o n a l  p r o g r a m ,  a 

s e c o n d  g r o u p  u s e d  a v e r s i o n  o f  t h e  p r o g r a m  w h ich  p e r m i t t e d  

f o r w a r d  s k i p p i n g ,  and  t h e  t h i r d  g r o u p  was a yoked  c o n t r o l  f o r  

t h e  s e c o n d  g r o u p .  One h a l f  o f  e a c h  g r o u p  was  p r e f a m i l i a r i z e d  

on a b o u t  h a l f  t h e  s u b j e c t  m a t t e r  c o v e r e d  i n  t h e  l e s s o n ,  

w h i l e  t h e  o t h e r  h a l f  was n o t  p r e f a m i l i a r i z e d .  P o s t t e s t  

a c h i e v e m e n t  was  c o n c e p t u a l i z e d  a s  made up o f  two c o m p o n e n t s .  One 

c o m p o n e n t ,  r e f l e c t i n g  t h e  e f f e c t  o f  p r e f a m i l i a r i z a t i o n ,  c o r r e s ­

ponded  t o  t h e  p r e f a m i l i a r i z e d  commands w h ich  made up t h e  s u b j e c t  

m a t t e r .  The o t h e r  c o m p o n e n t  r e f l e c t e d  t h e  e f f e c t  o f  t h e  i n s t r u c ­

t i o n a l  t r e a t m e n t ,  and c o r r e s p o n d e d  t o  t h e  commands w h ich  w e r e  n o t  

p r e f a m i l i a r i z e d .  The p o s t t e s t  and  a n  a t t i t u d e  q u e s t i o n n a i r e  

w e re  a d m i n i s t e r e d  a f t e r  t h e  c o m p l e t i o n  o f  t h e  i n s t r u c t i o n a l  

p r o g r a m .
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S u b j e c t s

The s u b j e c t s  w e re  120 a d u l t  v o l u n t e e r s ,  84 f e m a l e s  

a n d  36 m a l e s ,  i n  s i x  t r e a t m e n t  g r o u p s  o f  20 p e r s o n s  e a c h .  

Of t h e s e ,  e i g h t y - s e v e n  (62 f e m a l e s  a n d  25 m a l e s )  w e r e  

c l e r i c a l  and  a d m i n i s t r a t i v e  e m p l o y e e s  o f  D i g i t a l  E q u i p m e n t  

C o r p o r a t i o n  i n  M a y n a r d ,  M a s s a c h u s e t t s .  T y p i c a l  j o b  t i t l e s  

i n c l u d e d  w e r e  s e c r e t a r y ,  l i b r a r i a n ,  a d m i n i s t r a t i v e  a s s i s t a n t ,  

o r d e r  e n t r y  c l e r k ,  f i n a n c i a l  a n a l y s t ,  r e c r u i t e r ,  w r i t e r ,  

e m p lo y e e  r e l a t i o n s  r e p r e s e n t a t i v e ,  r e c e p t i o n i s t ,  and  d a t a  

e n t r y  c l e r k .  S u b j e c t s  i n  a d m i n i s t r a t i v e  and  c l e r i c a l  s u p p o r t  

j o b s  w e r e  m o s t l y  s o u g h t  b e c a u s e  t h i s  was  a l a r g e  a v a i l a b l e  

p o p u l a t i o n  w i t h  a  w i d e l y  v a r i e d  b a c k g r o u n d  w h e re  i t  w o u ld  be  

m o s t  l i k e l y  t h a t  a v e r y  l a r g e  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  

h a d  had  no p r e v i o u s  c o n t a c t  w i t h  t h e  s u b j e c t  m a t t e r  t o  be  t a u g h t .  

The r e m a i n i n g  t h i r t y - t h r e e  s u b j e c t s  (22 f e m a l e s  a n d  11 m a l e s )  

w e r e  i n d i v i d u a l l y  r e c r u i t e d ,  a n d  w e r e  c o m p a r a b l e  i n  b a c k g r o u n d ,  

r a n g e  o f  e d u c a t i o n  and  e x p e r i e n c e  t o  t h e  r e s t .  The d i s t r i ­

b u t i o n  o f  s u b j e c t s  b y  s e x  f o r  t h e  t o t a l  g r o u p  and  f o r  t h e  i n d i ­

v i d u a l l y  r e c r u i t e d  s u b j e c t s  i s  shown i n  T a b l e  1.  T y p i c a l  

o c c u p a t i o n s  i n c l u d e d  a d m i n i s t r a t i o n  o r  c l e r i c a l  w o r k ,  u n d e r ­

g r a d u a t e  s t u d e n t ,  a n d  p u b l i c  s c h o o l  t e a c h i n g .  None o f  t h e  

s u b j e c t s  knew t h e  RUNOFF m a t e r i a l  p r e s e n t e d  i n  t h e  i n s t r u c ­

t i o n a l  p r o g r a m  b e f o r e h a n d .  T h i s  was d e t e r m i n e d  by  i n t e r v i e w i n g  

e a c h  s u b j e c t  b e f o r e  a d m i n i s t e r i n g  t h e  t r e a t m e n t ,  b y  a s k i n g  

a b o u t  p r i o r  a c q u a i n t a n c e  w i t h  RUNOFF d u r i n g  t h e  p o s t t e s t ,  b y  

i n c l u d i n g  a n  i t e m  d e a l i n g  w i t h  p r i o r  k n o w le d g e  o f  RUNOFF
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T a b l e  1
D i s t r i b u t i o n  o f  S u b j e c t s  b y  Sex 

f o r  T o t a l  G ro u p  a n d  f o r  I n d i v i d u a l l y  R e c r u i t e d  S u b j e c t s

T o t a l  I n d i v i d u a l l y
G ro u p  R e c r u i t e d

F e m a le s

P r e f a m i l i a r i z e d  G roup

L i n e a r  16

B r a n c h i n g  10

Yoked 14

G ro u p  T o t a l  40

N o n - P r e f a m i l i a r i z e d  Group

L i n e a r  16

B r a n c h i n g  13

Yoked 15

G ro u p  T o t a l  44

G rand  T o t a l  84

M ales  F e m a le s  M a le s

4 5 2

10 2 2

6 2 3

20 9 7

4 2 1

7 5 1

5 6 2

16 13 4

36 22 11
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i n  t h e  a t t i t u d e  q u e s t i o n n a i r e ,  a n d  b y  i n t e r v i e w i n g  s u b j e c t s  

a f t e r  t h e  s e s s i o n s .

A p p a r a t u s  a n d  M a t e r i a l s

A p p a r a t u s  and  m a t e r i a l s  c o n s i s t e d  o f  t h e  i n s t r u c t i o n a l  

p r o g r a m s ,  t h e  p o s t t e s t ,  t h e  p r e f a m i l i a r i z a t i o n  b o o k l e t ,  and  t h e  

a t t i t u d e  q u e s t i o n n a i r e .

I n s t r u c t i o n a l  P r o g r a m s .  The  b a s i c  i n s t r u c t i o n a l  p r o ­

gram c o n s i s t e d  o f  84 i n s t r u c t i o n a l  i t e m s  and  36 b r a n c h  t e s t  

i t e m s .  The s u b j e c t  m a t t e r  c o v e r e d  15 RUNOFF com m ands ,  p l u s  

i n f o r m a t i o n  on  how commands w e re  f o r m a t t e d  and  a g e n e r a l  i n t r o ­

d u c t i o n  t o  t h e  t e r m i n a l  k e y b o a r d .  The commands i n c l u d e d  w e r e :

1 .  PS (PAGE SIZE) f o r  s e t t i n g  p a g e  s i z e  i n  l i n e s  

and  c o l u m n s .

2 .  RM (RIGHT MARGIN) f o r  s e t t i n g  t h e  r i g h t  m a r g i n  i n

a  s p e c i f i e d  c o l u m n .

3 .  SP (SPACING) t o  s e t  l i n e  s p a c i n g .

4 .  P (PARAGRAPH) t o  s e t  p a r a g r a p h  i n d e n t  a n d  s p a c i n g  i n

c o l u m n s  and  l i n e s .

5 .  AP,NAP (AUTOPARAGRAPH, NOAUTOPARAGRAPH) t o  t u r n  a u t o ­

m a t i c  p a r a g r a p h  f e a t u r e  on  and  o f f .

6 .  C (CENTER) t o  c e n t e r  t e x t .

7 .  T (TITLE) f o r  s e t t i n g  t i t l e s .

8 .  S (SKIP) t o  s k i p  l i n e s .

9 .  LS,LE,ELS (L IS T ,  LIST ELEMENT, END LIST) t o  c r e a t e  

l i s t s  o f  i t e m s .
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10 .  F ,N F (F IL L ,  NOFILL) t o  t u r n  t e x t  j u s t i f i c a t i o n  on  

and  o f f .

11 .  TS (TAB STOPS) f o r  s e t t i n g  t a b  s t o p s  i n  s p e c i ­

f i e d  c o l u m n s .

The i n s t r u c t i o n a l  i t e m s  f o r  e a c h  command w e re  p r e s e n t e d  

t o g e t h e r  i n  a  b l o c k .  T h e r e  w e r e  12 s u c h  b l o c k s ,  and  e a c h  b l o c k  

o f  s i m i l a r  i t e m s  was p r e c e d e d  b y  t h r e e  b r a n c h  t e s t  i t e m s  

d e a l i n g  w i t h  t h e  same m a t e r i a l .  For  t h e  f o r w a r d  s k i p p i n g  

v e r s i o n  o f  t h e  i n s t r u c t i o n ,  i f  a n y  o f  t h e  t h r e e  b r a n c h  t e s t  i t e m s  

was  a n s w e r e d  i n c o r r e c t l y  t h e n  t h e  s u b j e c t  was s k i p p e d  d i r e c t l y  

i n t o  t h e  b l o c k  o f  i n s t r u c t i o n a l  i t e m s ,  and  was g i v e n  a l l  t h e  

i n s t r u c t i o n a l  i t e m s  i n  t h a t  b l o c k .  I f  a l l  t h r e e  b r a n c h  t e s t  i t e m s  

w e r e  a n s w e r e d  c o r r e c t l y ,  t h e n  t h e  b l o c k  o f  i n s t r u c t i o n a l  i t e m s  

was  s k i p p e d  o v e r  and  t h e  n e x t  s e t  o f  b r a n c h  t e s t s  was  p r e s e n t e d .

F o r  t h e  l i n e a r  v e r s i o n  o f  t h e  i n s t r u c t i o n ,  a l l  t h e  

b r a n c h  t e s t s  w e r e  i n c l u d e d  i n  t h e  p r e s e n t a t i o n  a n d  no

s k i p p i n g  t o o k  p l a c e .  A l l  t h e  b r a n c h  t e s t s  w e re  g i v e n  w h e t h e r  o r  

n o t  t h e y  w e r e  a n s w e r e d  c o r r e c t l y ,  a n d  a l l  t h e  i n s t r u c t i o n a l  

i t e m s  w e re  a l w a y s  p r e s e n t e d .  None o f  t h e  b r a n c h  t e s t s  i n  a n y  

v e r s i o n  o f  t h e  i n s t r u c t i o n  c o n t r i b u t e d  t o  s u b j e c t s '  s c o r e s .  

T a b l e  2 s u m m a r i z e s  t h e  d i s t r i b u t i o n  o f  i t e m s  i n  t h e  i n s t r u c t i o n a l  

p r o g r a m  f o r  b r a n c h  t e s t  i t e m s  and  i n s t r u c t i o n a l  i t e m s  f o r  e a c h



T a b l e  2
Summary o f  I t e m  D i s t r i b u t i o n s

B ra n c h  P o s t t e s t
Command T e s t s  I n s t r u c t i o n  T o t a l  I t e m s

PREFAMILIARIZED

PS 3 6 9 5
RM 3 6 9 4
SP 3 6 9 5
P 4 7 11 5
C 3 6 9 4
S 3 6 9 5
F 2 3 5 4
TS 3 5 8 5

P r e f a m i l i a r i z e d
T o t a l  24 45 69 37

UNFAMILIARIZED

F o rm a t  3 6 9 1
AP 1 4  5 5
NAP 1 2  3 3
T 3 6 9 3
LS 1 4  5 5
LE 1 10 11 9
ELS 1 4 5 5
NF 1 3  4 5
K eyboard  1 0  1 -

U n f a m i l i a r i z e d
T o t a l  13 39 52 36

Grand
T o t a l  37 84 121 73
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RUNOFF command.  T h i s  d i s t r i b u t i o n  i s  shown i n  d e t a i l  i n  

A p p e n d ix  A.

The i t e m s  i n  t h e  i n s t r u c t i o n a l  p r o g r a m  w e re  c r e a t e d  

u s i n g  t h e  GNOSIS a u t h o r  l a n g u a g e  on  a PDP-10 c o m p u t e r .  GNOSIS 

u s e s  a s c r i p t  c o n t a i n i n g  t h e  t e x t  t o  be  p r e s e n t e d  and  a s e t  o f  

key w o rd s  w h ich  i d e n t i f y  s e g m e n t s  o f  t e x t ,  q u e s t i o n s  t o  be  p r e ­

s e n t e d ,  c o r r e c t  a n s w e r s  t o  be  c h e c k e d ,  and  p o s s i b l e  wrong  a n s w e r s  

o r  m i s s i n g  t e x t .  The b a s i c  i n s t r u c t i o n a l  p r e s e n t a t i o n  was 

c r e a t e d  u s i n g  t h e  GNOSIS s c r i p t  i n  A p p e n d ix  B.  The l i n e a r

i n s t r u c t i o n a l  p r e s e n t a t i o n  d i a l o g u e  i s  shown i n  A p p e n d ix  C. 

I t e m s  w ere  p r e s e n t e d  t h e  same way f o r  t h e  l i n e a r ,  f o r w a r d  s k i p ­

p i n g ,  and  y o k ed  i n s t r u c t i o n .  The o n l y  d i f f e r e n c e  b e t w e e n  

i n s t r u c t i o n a l  p r e s e n t a t i o n s  was i n  t h e  a b s e n c e  o f  i t e m s  w h ich  

w e r e  s k i p p e d  i n  some v e r s i o n s  o f  t h e  i n s t r u c t i o n .

I n s t r u c t i o n a l  q u e s t i o n  i t e m s  c o n t a i n e d  t e x t  w h ich  

a l w a y s  r e q u i r e d  a r e s p o n s e  f rom t h e  s u b j e c t .  I f  t h i s  r e s p o n s e  

m a tc h e d  one  o f  t h e  p o s s i b l e  RIGHT a n s w e r s  s u p p l i e d  i n  t h e  

s c r i p t ,  an  a p p r o p r i a t e  f e e d b a c k  m e s s a g e  s u c h  a s  " C o r r e c t "  o r  

" T h a t ' s  r i g h t "  was a u t o m a t i c a l l y  s u p p l i e d  and  t h e  n e x t  i t e m  was 

p r e s e n t e d .  I f  no m a tc h  was made w i t h  a RIGHT a n s w e r  o r  i f  a 

WRONG a n s w e r  was m a t c h e d ,  t h e  s y s t e m  a u t o m a t i c a l l y  p r o v i d e d  

a m e s s a g e  s u c h  a s ,  " w r o n g , "  o r  " t h a t  w a s n ' t  c o r r e c t "  a n d  t h e  

i t e m  was p r e s e n t e d  a g a i n .  I f  some p a r t  o f  t h e  t e x t  was

s p e c i f i c a l l y  l a c k i n g  a m e s s a g e  was  d i s p l a y e d  and  t h e  i t e m  was

p r e s e n t e d  a g a i n .  I f  n o t h i n g  was  l a c k i n g  and  no RIGHT a n s w e r

was  m a t c h e d  a f t e r  t h r e e  t r i e s ,  t h e n  t h e  s u b j e c t  was g i v e n  t h e
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c o r r e c t  a n s w e r ,  w h ic h  was  t a k e n  f rom  t h e  f i r s t  RIGHT a n s w e r  

p r o v i d e d  i n  t h e  s c r i p t .  I f  a  RIGHT a n s w e r  was  e v e n t u a l l y  

m a t c h e d  a f t e r  an  i n i t i a l  i n c o r r e c t  t r y ,  a  m e s s a g e  s u c h  a s ,  

" y o u ' r e  d o i n g  b e t t e r "  o r  "you  c a n  do i t ,  now" was  p r o v i d e d  and  

t h e  n e x t  i t e m  was p r e s e n t e d .

GNOSIS c o n t a i n s  a f a c i l i t y  f o r  r e c o r d i n g  WRONG 

a n s w e r s ,  r e c o r d i n g  a n s w e r s  l a c k i n g  a n y  r e q u i r e d  t e x t  a n d  f o r  

r e c o r d i n g  a summary  o f  t h e  t o t a l  number  o f  i t e m s  p r e s e n t e d ,  

num ber  c o r r e c t l y  a n s w e r e d ,  a n d  t h e  number  o f  f i r s t  r i g h t s  i n  a 

s c o r i n g  f i l e .  T h i s  s c o r i n g  f i l e  was  r e t r i e v e d  a t  t h e  e n d  o f  e a c h  

s e s s i o n .

A v e r a g e  e x e c u t i o n  t i m e  f o r  t h e  l i n e a r  v e r s i o n  o f  t h e  

p r o g r a m  w as  o n e  h o u r  a n d  t e n  m i n u t e s .  The f o r w a r d  s k i p p i n g  

v e r s i o n  t o o k  55 m i n u t e s .

P o s t t e s t .  The  p o s t t e s t  c o n t a i n e d  two i t e m s  on  p r i o r  

u s e  o f  t e r m i n a l s  and  p r i o r  a c q u a i n t a n c e  w i t h  RUNOFF, f o l l o w e d  b y  

60 i t e m s  d e a l i n g  w i t h  t h e  RUNOFF commands p r e s e n t e d  i n  t h e  

i n s t r u c t i o n a l  p r o g r a m .  Of t h e  60 p o s t t e s t  i t e m s  g i v e n ,  52 i t e m s  

r e q u i r e d  o n l y  one  command f o r  a c o r r e c t  r e s p o n s e .  Each  o f  t h e s e  

i t e m s  was  w o r t h  o n e  s c o r e  p o i n t .  The o t h e r  e i g h t  p o s t t e s t  

i t e m s  r e q u i r e d  two o r  more  commands on  o n e  l i n e  f o r  a c o r r e c t  

r e s p o n s e ,  and  t h e s e  i t e m s  w e r e  w o r t h  a t o t a l  o f  21 p o i n t s .  The 

e n t i r e  p o s t t e s t  was  w o r t h  a maximum o f  73 s c o r e  p o i n t s .  The 

d i s t r i b u t i o n  o f  s u b j e c t  c o n t e n t  a n d  s c o r e  v a l u e s  a c r o s s  

p o s t t e s t  i t e m s  i s  s u m m a r i z e d  i n  T a b l e  1 a n d  i s  shown i n  d e t a i l  i n  

A p p e n d i x  A.

The p o s t t e s t  s c r i p t  i s  shown i n  A p p e n d ix  D. The same
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v e r s i o n  o f  t h e  p o s t t e s t  was  u s e d  f o r  a l l  s u b j e c t s .  P o s t t e s t  

i t e m s  w e r e  p r e s e n t e d  t o  s u b j e c t s  i n  a l l  g r o u p s  i n  t h e  same 

s e q u e n c e .  A l l  f e e d b a c k  m e s s a g e s  w h ic h  c o u l d  be  e l i m i n a t e d  f rom 

t h e  p o s t t e s t  w e re  do n e  away w i t h ,  and e a c h  p o s t t e s t  i t e m  was  

p r e s e n t e d  o n l y  o n c e .  I n c o r r e c t  a n s w e r s  y i e l d e d  t h e  r e s p o n s e ,  "The 

p r o g r a m  d i d  n o t  u n d e r s t a n d  y o u r  a n s w e r , "  and  t h e  n e x t  i t e m  was  

p r e s e n t e d .  C o r r e c t  a n s w e r s  t o  p o s t t e s t  i t e m s  p r o d u c e d  no f e e d ­

b a c k  a t  a l l .  The p o s t t e s t  d i a l o g u e  i s  shown i n  A p p e n d ix  E.  The 

p o s t t e s t  t o o k  an  a v e r a g e  o f  t h i r t y  m i n u t e s  t o  c o m p l e t e .

P r e f a m i l i a r i z a t i o n  B o o k l e t .  The P r e f a m i l i a r i z a t i o n  

B o o k l e t  i s  shown i n  A p p e n d ix  F .  The b o o k l e t  c o n s i s t e d  o f  a 

t e n - p a g e  w orkbook  c o n t a i n i n g  a n  e x p l a n a t i o n ,  e x a m p l e s ,  a n d  a 

w ork b o o k  p a g e  e a c h  f o r  t h e  P ,  TS,  S ,  P S ,  SP,  C,  RM, and  

F commands ,  p l u s  d i r e c t i o n s  f o r  c o m p l e t i n g  t h e  w o r k b o o k .  Each 

command was g i v e n  a d o u b l e - p a g e  p r e s e n t a t i o n  w h e re  t h e  l e f t - h a n d  

p a g e  i n c l u d e d  a  l a r g e  d i s p l a y  o f  t h e  a b b r e v i a t e d  command,  an  

e x p l a n a t i o n  o f  t h e  m e a n in g  and  t h e  f o r m a t  o f  t h e  command,  

and  t h r e e  e x a m p l e s  o f  how t h e  command was  u s e d .  Each r i g h t - h a n d  

p a g e  c o n t a i n e d  t h r e e  p a p e r - a n d - p e n c i l  w o rk b o o k  q u e s t i o n s  

b a s e d  on  t h e  i n f o r m a t i o n  shown on  t h e  l e f t - h a n d  p a g e .  The 

number  and  d i s t r i b u t i o n  o f  i n s t r u c t i o n a l  i t e m s  and  

p o s t t e s t  i t e m s  p r e f a m i l i a r i z e d  i s  s u m m a r i z e d  i n  T a b l e  1 a n d  a 

d e t a i l e d  b re a k d o w n  i s  g i v e n  i n  A p p e n d ix  A.

A t t i t u d e  Q u e s t i o n n a i r e .  The A t t i t u d e  Q u e s t i o n n a i r e  c o n ­

s i s t e d  o f  21 i t e m s  u s i n g  a f o u r - p o i n t  L i k e r t  s c a l e  p l u s  o n e  

i t e m  i n t e n d e d  t o  c h e c k  on s u b j e c t s '  p r i o r  a c q u a i n t a n c e  w i t h  

RUNOFF. T h r e e  o f  t h e  a t t i t u d e  i t e m s  w e r e  d r o p p e d  f rom  t h e
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a n a l y s i s  i n  t h e  p i l o t  s t u d y ,  s o  t h a t  o n l y  18 i t e m s  w e re  u s e d  i n  

t h e  a n a l y s i s  a l t h o u g h  a t o t a l  o f  22 i t e m s  was  s t i l l  a d m i n i s t e r e d .  

I t e m s  w e re  a n s w e r e d  on  a f o u r - p o i n t  s c a l e  r a n g i n g  f rom  (1) 

S t r o n g l y  A g r e e ,  w h ic h  i n d i c a t e d  t h e  m o s t  p o s i t i v e  a t t i t u d e ,  

t h r o u g h  (2) M i l d l y  A g re e  and  (3) M i l d l y  D i s a g r e e  t o  (4) 

S t r o n g l y  D i s a g r e e ,  w h ic h  i n d i c a t e d  t h e  m o s t  n e g a t i v e  

a t t i t u d e .  The d i s t r i b u t i o n  o f  q u e s t i o n n a i r e  i t e m s  and  t h e  

a c t u a l  q u e s t i o n n a i r e  a r e  shown i n  A p p e n d ix  G. The q u e s t i o n n a i r e  

was a d m i n i s t e r e d  i n  a p a p e r - a n d - p e n c i l  fo rm and  t h e  r e s u l t s  

t r a n s c r i b e d  t o  a c o m p u t e r  f i l e  f o r  a n a l y s i s .

C o l l e c t i o n  o f  c o u n t s  and  t i m i n g s .  F o r  e a c h  s u b j e c t ,  a 

s c o r i n g  f i l e  was  c r e a t e d  f o r  t h e  i n s t r u c t i o n a l  p r e s e n t a t i o n ,  

a n o t h e r  s c o r i n g  f i l e  was  c r e a t e d  f o r  t h e  p o s t t e s t ,  a n d  t h e  a t t i ­

t u d e  q u e s t i o n n a i r e  i t e m s  w e r e  c o l l e c t e d  a n d  t r a n s c r i b e d  t o  a 

c o m p u t e r  f i l e .  T h e s e  d a t a  w e re  c o l l e c t e d  i n  a d a t a  m a t r i x  f i l e .

Yoked T r e a t m e n t

A yoked  t r e a t m e n t  was u s e d  i n  a d d i t i o n  t o  t h e  l i n e a r  

and  f o r w a r d - s k i p p i n g  t r e a t m e n t s .  Members o f  t h e  y o k e d  g r o u p  

w e re  r a n d o m l y  p a i r e d  w i t h  members  o f  t h e  f o r w a r d - s k i p p i n g  g r o u p ,  

a n d  a  y o k e d  t r e a t m e n t  w as  c r e a t e d  b y  u s i n g  t h e  s c o r i n g  f i l e  

f ro m  e a c h  f o r w a r d - s k i p p i n g  p r e s e n t a t i o n  t o  d e t e r m i n e  t h e  

s e q u e n c e  a n d  c o n t e n t  o f  a c o r r e s p o n d i n g  y o k e d  p r e s e n t a t i o n .  

Yoked i t e m s  w e re  p r e s e n t e d  l i n e a r l y ,  w i t h  no  s k i p p i n g  p o s s i b l e .  

Y ok ing  was  a c c o m p l i s h e d  o n l y  i n  t e r m s  o f  i t e m  s e q u e n c e ;  

b r a n c h  t e s t  i t e m s  s t i l l  d i d  n o t  c o n t r i b u t e  t o  s u b j e c t s '  s c o r e s ,  

an d  t h e  number  o f  t i m e s  an  i n s t r u c t i o n a l  i t e m  was  r e p e a t e d
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d e p e n d e d  on  w h e t h e r  i t  was  a n s w e r e d  c o r r e c t l y  o r  n o t .

What  was  t h e  r a t i o n a l e  f o r  y o k e d  g r o u p s ?  S i n c e  e a c h  

member o f  t h e  yoked  c o n t r o l  g r o u p  u s e d  a n  i t e m  s e q u e n c e  w h ic h  

p r e s u m a b l y  was  i d e a l l y  a d a p t e d  o n l y  f o r  t h e  i n d i v i d u a l  who 

c r e a t e d  t h a t  s e q u e n c e  o r i g i n a l l y ,  t h e  y o k e d  g r o u p  was  n o t  

e x p e c t e d  t o  s c o r e  a s  w e l l  a s  t h e  o r i g i n a l  i n d i v i d u a l s  i n  t h e  

f o r w a r d  s k i p p i n g  g r o u p .  The y o k ed  g r o u p  was t h u s  e x p e c t e d  

t o  r e f l e c t  d i f f e r e n c e s  i n  a c h i e v e m e n t ,  t i m e ,  o r  a t t i t u d e  d u e  t o  

n o n - a d a p t i v e  b r a n c h i n g .

Yoked s e q u e n c e s  w ere  c r e a t e d  u s i n g  a  p r o g r a m  w h ic h  

a s s e m b l e d  a new GNOSIS s c r i p t  f o r  e a c h  y o k e d  t r e a t m e n t .  T h i s  

p r o g r a m  r e a d  e a c h  s c o r i n g  f i l e  f ro m  a f o r w a r d  s k i p p i n g  

t r e a t m e n t  a n d  r e t r i e v e d  t h e  s e q u e n c e  o f  i t e m s  a c t u a l l y  t a k e n  b y  

t h a t  s u b j e c t .  Each i t e m  t a k e n  i n  t h e  a c t u a l  f o r w a r d  s k i p p i n g  

s e q u e n c e  w as  t h e n  c o p i e d  f rom  t h e  o r i g i n a l  l i n e a r  s c r i p t  

i n t o  a  new y o k ed  s c r i p t .  T h i s  y o k ed  s c r i p t  was  t h e n  u s e d  w i t h  t h e  

GNOSIS t r a n s l a t o r  t o  g e n e r a t e  a l i n e a r  i n s t r u c t i o n a l  p r o g r a m  

w i t h  t h e  same i t e m  s e q u e n c e  a s  t h a t  t a k e n  b y  t h e  f o r w a r d - s k i p p i n g  

i n d i v i d u a l .  F o r  t h e  y o k e d  v e r s i o n  o f  t h e  i n s t r u c t i o n ,  o n l y  

t h o s e  b r a n c h  t e s t s  t a k e n  b y  t h e  f o r w a r d  s k i p p i n g  member o f  t h e  

y o k e d  p a i r  w e r e  g i v e n  t o  t h e  y o k ed  s u b j e c t .  Yoked s u b j e c t s '  

a n s w e r s  t o  b r a n c h  t e s t s  h a d  no e f f e c t  o n  w h ic h  i t e m s  t h e y  w e r e  

p r e s e n t e d ,  s i n c e  t h i s  was  d e t e r m i n e d  b y  w h a t  t h e  f o r w a r d  s k i p p i n g  

s u b j e c t  had  a l r e a d y  t a k e n .

P r o c e d u r e

S u b j e c t s  w e re  g i v e n  e a c h  t r e a t m e n t  i n d i v i d u a l l y ,  a n d
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t h e  c h e c k l i s t  o f  p r o c e d u r e s  shown i n  A p p e n d ix  H was  u s e d  t o  

e n s u r e  c o n s i s t e n t  t r e a t m e n t  o f  s u b j e c t s .  The C o n s e n t  Form 

shown i n  A p p e n d ix  H was  r e a d  and  s i g n e d  b y  e a c h  s u b j e c t .

A s s i g n m e n t  o f  s u b j e c t s  t o  t r e a t m e n t s .  As t h e y  

becam e  a v a i l a b l e ,  i n d i v i d u a l s  w e r e  r a n d o m l y  a s s i g n e d  t o  a 

l i n e a r ,  f o r w a r d - s k i p p i n g ,  o r  y o k e d  t r e a t m e n t  and  a p r e f a m i l i a r ­

i z e d  g r o u p  o r  n o n - p r e f a m i l i a r i z e d  g r o u p  b y  u s i n g  t h e  f o l l o w i n g  

p r o c e d u r e :

1 .  A s s i g n  t h e  i n d i v i d u a l  t o  e i t h e r  a p r e f a m i l i a r ­

i z a t i o n  ( h e a d s )  o r  n o n - p r e f a m i l i a r i z a t i o n  ( t a i l s )  t r e a t m e n t  b y  

t o s s i n g  a c o i n .

2 .  A s s i g n  t o  e i t h e r  a l i n e a r  ( h e a d s )  o r  b r a n c h i n g  

( t a i l s )  t r e a m e n t  b y  t o s s i n g  a c o i n .  I f  t h e  d e c i s i o n  i s  f o r  a 

l i n e a r  t r e a t m e n t  i n  t h e  p r e v i o u s  s t e p ,  t h e n  t h e  n e x t  two s u b ­

j e c t s  a v a i l a b l e  m u s t  be  a s s i g n e d  t o  t h e  s k i p p i n g  a n d  y o k e d  

t r e a t m e n t s  i n  t h a t  o r d e r ,  b e c a u s e  t h e  s k i p p i n g  s e q u e n c e  m u s t  be  

a v a i l a b l e  b e f o r e  a y o k e d  p a t h  c a n  be  c r e a t e d .

3 .  I f  t h e  f o r w a r d - s k i p p i n g  t r e a t m e n t  i s  i n d i c a t e d  i n  

s t e p  2 ,  t h e n  e i t h e r  a  l i n e a r  ( h e a d s )  o r  a  y o k e d  ( t a i l s )  

t r e a t m e n t  i s  a s s i g n e d  t o  t h e  n e x t  a v a i l a b l e  s u b j e c t  on  t h e  

b a s i s  o f  a n o t h e r  c o i n  t o s s .

4 .  I f  a g r o u p  f i l l s  u p ,  ( i . e . ,  h a s  20 members)  t h e n  

s k i p  t h e  c o i n  t o s s  f o r  a s s i g n m e n t  t o  t h a t  g r o u p .  When o n l y  

o n e  g r o u p  r e m a i n s  t o  be  f i l l e d ,  p u t  a l l  t h e  r e m a i n i n g  s u b j e c t s  

i n t o  t h a t  g r o u p .

I n f o r m a t i o n  s h e e t .  The i n f o r m a t i o n  s h e e t  shown i n  

A p p e n d ix  H was  g i v e n  t o  e a c h  s u b j e c t  a t  t h e  b e g i n n i n g  o f  t h e
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t r e a t m e n t ,  and  e a c h  s u b j e c t  was  a s k e d  t o  r e a d  i t  and  s a v e  i t .  

T h i s  i n f o r m a t i o n  s h e e t  c o n t a i n e d  a l l  t h e  g e n e r a l  i n f o r m a t i o n  

n e e d e d  b y  e a c h  s u b j e c t  t o  f u n c t i o n  on  t h e  t e r m i n a l ,  a n d  a l s o  

c o n t a i n e d  t h e  ID a s s i g n e d  t o  t h a t  s u b j e c t .  The i n s t r u c t i o n a l  

p r o g r a m s  and  t h e  p o s t t e s t  r e q u e s t e d  t h i s  ID f rom  e a c h  

s u b j e c t  s o  a s  t o  s e t  up t h e  a p p r o p r i a t e  s c o r i n g  f i l e  f o r

e a c h  s e s s i o n .

P r e f a m i l i a r i z a t i o n .  F o r  t h e  s u b j e c t s  who w e re  t o  

be  p r e f a m i l i a r i z e d ,  t h e  p r e f a m i l i a r i z a t i o n  b o o k l e t  was  t h e n  

i s s u e d ,  t h e  d i r e c t i o n s  f o r  w o r k i n g  w i t h  i t  d e s c r i b e d ,  a n d  t h e  

b o o k l e t  c o m p l e t e d  a s  a p a p e r - a n d - p e n c i l  w ork b o o k  e x e r c i s e .  

T h e r e  was  no t i m e  l i m i t  f o r .  c o m p l e t i n g  t h i s  b o o k l e t ,  and  

s u b j e c t s  w e r e  n o t  t i m e d .  S u b j e c t s  w e r e  t o l d  t o  c o m p l e t e  i t  

a t  t h e i r  own p a c e ,  and  w e re  r e m i n d e d  t h a t  t h e y  w o u ld  n o t  h a v e  i t  

when t h e y  b e g a n  work  on t h e  t e r m i n a l .  D i r e c t i o n s  f o r  c o m p l e t i n g  

t h e  p r e f a m i l i a r i z a t i o n  a r e  shown i n  A p p e n d ix  F .

T e r m i n a l  s e s s i o n .  The t e r m i n a l  was s e t  u p  ( i . e . ,  l o g g e d

i n ,  d i s p l a y  l i n e  w i d t h  s e t ,  a n d  u p p e r  c a s e  c h a r a c t e r s  s e t )

and  t h e  a p p r o p r i a t e  p r o g r a m  s t a r t e d  f o r  e a c h  s u b j e c t .  Once t h e  

p r o g r a m  b e g a n  e x e c u t i o n ,  t h e  o n l y  m o n i t o r i n g  d o n e  was  t o  e n s u r e  

t h a t  t h e  s u b j e c t s '  i n t e r a c t i o n  w i t h  t h e  p r o g r a m  w e n t  on  s m o o t h l y  

w i t h  no m e c h a n i c a l  o r  c o m p u t e r  s y s t e m  f a i l u r e s .  At t h e  

e n d  o f  t h e  i n s t r u c t i o n a l  p r o g r a m ,  e a c h  s u b j e c t  was  a u t o m a t i c a l l y  

l o g g e d  o f f  t h e  c o m p u t e r  s y s t e m  b y  t h e  p r o g r a m .

P o s t t e s t  s e s s i o n .  T h i s  was  c o n d u c t e d  i n  t h e  same 

way a s  t h e  p r e c e d i n g  t e r m i n a l  s e s s i o n .  Once t h e  t e r m i n a l  was 

s e t  up and  t h e  p o s t t e s t  s t a r t e d  f o r  e a c h  s u b j e c t ,  t h e r e  was  a g a i n
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no f u r t h e r  m o n i t o r i n g  e x c e p t  t o  e n s u r e  t h a t  e v e r y t h i n g  r a n  

s m o o t h l y .  At t h e  end  o f  t h e  p o s t t e s t ,  e a c h  s u b j e c t  was  a g a i n  

a u t o m a t i c a l l y  l o g g e d  o f f  t h e  s y s t e m .

A t t i t u d e  q u e s t i o n n a i r e .  The A t t i t u d e  Q u e s t i o n n a i r e  

was a d m i n i s t e r e d  a s  a p a p e r - a n d - p e n c i l  e x e r c i s e  a f t e r  t h e  

c o m p l e t i o n  o f  t h e  p o s t t e s t .  T h e r e  was no t i m e  l i m i t  f o r  com­

p l e t i o n  o f  t h e  q u e s t i o n n a i r e .  D i r e c t i o n s  f o r  c o m p l e t i n g  t h e  

q u e s t i o n n a i r e  a r e  shown i n  A p p e n d ix  G.

S c o r i n g  p r o c e d u r e .  The i n s t r u c t i o n a l  p r e s e n t a t i o n  and  

t h e  p o s t t e s t  w ere  s c o r e d  u s i n g  a  command f a c i l i t y  on  t h e  c o m p u t e r  

s y s t e m  w h ich  a u t o m a t i c a l l y  i n v o k e d  t h e  s c o r i n g  p r o g r a m s  a s  e a c h  

s u b j e c t  c o m p l e t e d  t h e  s e s s i o n  on t h e  t e r m i n a l ,  and  added  t h e  new 

o u t p u t  t o  a d a t a  m a t r i x  f i l e .  Use o f  t h i s  s y s t e m  f a c i l i t y  

made i t  p o s s i b l e  t o  q u i c k l y  and  r e l i a b l y  r u n  t h e  s c o r i n g  p r o ­

g ram s  and  r e t r i e v e  d a t a  f o r  a n a l y s i s .
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CHAPTER IV
f

RESULTS

F a m i l i a r i z a t i o n  a n d  t y p e  o f  i n s t r u c t i o n a l  s e q u e n c e  w e re  

i n d e p e n d e n t  v a r i a b l e s .  A 2 X 3 a n a l y s i s  o f  v a r i a n c e  (2 l e v e l s  o f  

f a m i l i a r i z a t i o n  b y  3 l e v e l s  o f  s e q u e n c e )  was  u s e d  t o  a n a l y z e  t h e  

d a t a .

R a t i o n a l e  f o r  D e p e n d e n t  m e a s u r e s

The d e p e n d e n t  m e a s u r e s  w e r e  s e l e c t e d  t o  p r o v i d e  t e s t s  o f  

t h e  h y p o t h e s e s  r e g a r d i n g  a c h i e v e m e n t ,  t i m e ,  e r r o r s ,  and  a t t i t u d e ;  

t o  p r o v i d e  an  a s s e s s m e n t  o f  t h e  e f f e c t i v e n e s s  o f  t h e  p r e f a m i l i a r ­

i z a t i o n ;  and  t o  m e a s u r e  p e r f o r m a n c e  on  t h e  i n s t r u c t i o n a l  p r o g r a m .  

T o t a l  p o s t t e s t  s c o r e ,  p o s t t e s t  s c o r e  f o r  t h e  s u b s e t  o f  p r e f a m i l i ­

a r i z e d  commands ,  p o s t t e s t  s c o r e  f o r  t h e  s u b s e t  o f  n o n - p r e f a m i l i -  

a r i z e d  com m ands ,  t o t a l  t i m e  f o r  t h e  i n s t r u c t i o n a l  p r o g r a m ,  e f f i ­

c i e n c y  r a t i o ,  p e r  c e n t  o f  b r a n c h  t e s t s  c o r r e c t ,  and  a t t i t u d e  

s c o r e  w e re  u s e d  t o  t e s t  t h e  h y p o t h e s e s .  Number o f  s c r i p t  i t e m s  

p r e s e n t e d ,  t o t a l  p o s t t e s t  s c o r e ,  and  p e r  c e n t  o f  b r a n c h  t e s t s  

c o r r e c t  w e re  u s e d  t o  a s s e s s  t h e  e f f e c t i v e n e s s  o f  t h e '  p r e f a m i l i ­

a r i z a t i o n .  Number o f  i n s t r u c t i o n a l  t r i a l s  and  m a s t e r y  l e v e l  w e r e  

a l s o  u s e d  t o  a s s e s s  p e r f o r m a n c e  on  t h e  i n s t r u c t i o n a l  p r o g r a m .

T e s t s  o f  t h e  H y p o t h e s e s

The h y p o t h e s e s  p e r t a i n i n g  t o  a c h i e v e m e n t ,  t i m e ,  e r r o r s  

and  a t t i t u d e  w e r e  t e s t e d  u s i n g  t h e  f o l l o w i n g  m e a s u r e s :
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T o t a l  p o s t t e s t  s c o r e . The p o s t t e s t  c o n s i s t e d  o f  73

i t e m s ,  e a c h  w i t h  a s c o r e  v a l u e  o f  o n e  p o i n t .  The maximum p o s ­

s i b l e  p o s t t e s t  s c o r e  was 73 p o i n t s ,  w h ic h  w e r e  d i s t r i b u t e d  a s  

shown i n  T a b l e  2 .  The m e a n s ,  SDs,  and  p e r c e n t a g e s  c o r r e c t  f o r  

t o t a l  p o s t t e s t  s c o r e  a r e  shown i n  T a b l e  3 .  A s i g n i f i c a n t  e f f e c t ,  

E^(l , 114) = 1 0 . 8 3 9 ,  p  < . 0 0 1  was  fo u n d  f o r  f a m i l i a r i z a t i o n , w h e re  

p r e f a m i l i a r i z e d  g r o u p s  had  h i g h e r  s c o r e s  t h a n  n o n - p r e f a m i l i a r i z e d  

g r o u p s  ( s e e  T a b l e  4) . No e f f e c t  was found  f o r  s e q u e n c e  a n d  no 

i n t e r a c t i o n  was f o u n d .  The h y p o t h e s i z e d  s e q u e n c e  b y  f a m i l i a r i ­

z a t i o n  i n t e r a c t i o n  was  n o t  c o n f i r m e d .
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T a b l e  3

M eans ,  SDs and  P e r c e n t a g e s  f o r  T o t a l  P o s t t e s t  S c o r e

Mean S t d . Dev P e r c e n t

P r e f a m i l i a r i z e d  G roup  

L i n e a r

F o rw a rd  S k i p p i n g  

Yoked 

G roup  T o t a l

5 3 . 9 0

4 9 . 3 0

4 8 . 3 5

5 0 . 5 2

1 2 . 6 4

1 6 . 4 9

1 6 . 4 9  

1 5 . 2 5

74

68

66

69

M o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  4 0 . 3 0

F o rw a rd  S k i p p i n g  3 7 . 9 0

Yoked 4 5 . 1 0

G roup  T o t a l  4 1 . 1 0

1 6 . 8 4

1 9 . 6 0

1 0 . 0 6

1 6 . 0 3

55 

52 

62

56

T o t a l 4 5 . 8 1 1 6 . 0 3 63
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T a b l e  4 

A n a l y s i s  o f  V a r i a n c e  o f  

T o t a l  P o s t t e s t  S c o r e

Main  E f f e c t s  

PREFAM 

SEQUENCE

R e s i d u a l

T o t a l

Sum o f  

S q u a r e s

2 6 6 0 . 2 0 8

2 9 5 . 4 1 7

I n t e r a c t i o n

PREFAM X SEQUENCE 5 9 4 . 6 1 7

Mean 

d f  S q u a r e

1 2 6 6 0 . 2 0 8  10.

2 1 4 7 . 7 0 8  0.

2 2 9 7 . 3 0 8

2 7 9 7 8 . 3 5 0  114 2 4 5 . 4 2 4

3 1 5 2 8 . 5 9 2  119 2 6 4 . 9 4 6

F

839*

602

211

* £ < .0 0 1
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P o s t t e s t  s c o r e  f o r  p r e f a m i l i a r i z e d  commands .  The PAGE 

S IZ E ,  RIGHT MARGIN, SPACING, PARAGRAPH, CENTER, S K IP ,  F IL L ,  and  

TAB STOPS commands w e r e  p r e f a m i l i a r i z e d .  T h e s e  commands w e re

c o v e r e d  i n  37 p o s t t e s t  i t e m s  w h ic h  w e r e  w o r t h  o n e  p o i n t  e a c h .  

The  m e a n s ,  SDs,  and  p e r c e n t a g e s  c o r r e c t  f o r  t h e  p o s t t e s t  s c o r e s

f o r  t h i s  s u b s e t  o f  commands a r e  shown i n  T a b l e  5 .  F o r  t h i s

s u b s e t  o f  com mands ,  p o s t t e s t  s c o r e s  f o r  t h e  p r e f a m i l i a r i z e d

t r e a t m e n t  w e r e  s i g n i f i c a n t l y  h i g h e r  t h a n  p o s t t e s t  s c o r e s  f o r  t h e  

n o n - p r e f a m i l i a r i z e d  t r e a t m e n t ,  F ( l , 1 1 4 ) = 3 1 . 6 6 ,  p < . 0 0 1 ,  a n d  a

s e q u e n c e  b y  f a m i l i a r i z a t i o n  i n t e r a c t i o n  w a s  a l s o  f o u n d ,  

F ( 2 , 1 1 4 ) = 3 . 0 7 ,  p < . 0 5  ( s e e  T a b l e  6) s u c h  t h a t  t h e  n o n - p r e f a m i l i a r -  

i z e d  l i n e a r  a n d  b r a n c h i n g  t r e a t m e n t s  y i e l d e d  l o w e r  s c o r e s  t h a n  

t h e  n o n - p r e f a m i l i a r i z e d  y o k ed  t r e a t m e n t ,  b u t  f o r  t h e  p r e f a m i l i ­

a r i z e d  t r e a t m e n t s  t h e  y o k e d  t r e a t m e n t  y i e l d e d  t h e  l o w e s t  s c o r e .



T a b le  5

M e a n s ,  SDs a n d  P e r c e n t a g e s  f o r  

P o s t t e s t  S c o r e  f o r  P r e f a m i l i a r i z e d  Commands

Mean S t d .  Dev P e r c e n t

P r e f a m i l i a r i z e d  G ro u p

L i n e a r  2 7 . 1 0  7 . 4 4  73

F o rw a rd  S k i p p i n g  2 4 . 2 5  8 . 4 6  65

Yoked 2 2 . 6 0  8 . 3 8  61

G roup  T o t a l  2 4 . 6 5  8 . 1 8  67

N o n - P r e f a m i l i a r i z e d  G ro u p

L i n e a r  1 5 . 2 0  8 . 3 6  41

F o rw a rd  S k i p p i n g  1 4 . 7 5  9 . 5 1  40

Yoked 1 9 . 3 0  5 . 2 9  52

Group  T o t a l  1 6 . 4 2  8 . 0 6  44

T o t a l  2 0 . 5 3  9 . 0 8  55
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T a b l e  6 

A n a l y s i s  o f  V a r i a n c e  o f  

P o s t t e s t  S c o r e  f o r  P r e f a m i l i a r i z e d  Commands

Sum o f  Mean

S q u a r e s  d f  S q u a r e

Main E f f e c t s

PREFAM 2 0 3 3 . 6 3 3  1 2 0 3 3 . 6 3 3  31.

SEQUENCE 6 4 . 8 6 7  2 3 2 . 4 3 3  0.

I n t e r a c t i o n

PREFAM X SEQUENCE 3 9 3 . 8 6 7  2 1 9 6 . 9 3 3  3.

R e s i d u a l  7 3 2 3 . 5 0 0  114 6 4 . 2 4 1

T o t a l  9 8 1 5 . 8 6 7  119 8 2 . 4 8 6  '

656**

505

066*

* £ < . 0 5

* * £ < .0 0 1
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P o s t t e s t  s c o r e  f o r  n o n - p r e f a m i l i a r i z e d  commands .  The 

s u b s e t  o f  c o m m a n d s  w h i c h  w e r e  n o t  p r e f a m i l i a r i z e d  i n c l u d e d  

AUTOPARAGRAPH, NOAUTOPARAGRAPH, TITLE, L IST ,  LIST ELEMENT, END 

LIST ,  NO F IL L ,  p l u s  i t e m s  on  RUNOFF command f o r m a t  and  t h e  

t e r m i n a l  k e y b o a r d .  T h e s e  w e re  c o v e r e d  i n  36 p o s t t e s t  i t e m s  w h ic h  

w e r e  w o r t h  o n e  p o i n t  e a c h .  The m e a n s ,  SDs,  and  p e r c e n t a g e s  

c o r r e c t  f o r  t h i s  s u b s e t  o f  p o s t t e s t  i t e m s  a r e  shown i n  T a b l e  7 .  

F o r  t h e  s u b s e t  o f  n o n - p r e f a m i l i a r i z e d  commands ,  no  s i g n i f i c a n t  

e f f e c t s  and  no i n t e r a c t i o n  w e r e  fo u n d  ( s e e  T a b l e  8 ) .

T o t a l  p o s t t e s t  s c o r e  and  s c o r e s  f o r  t h e  p r e f a m i l i a r i z e d  

and  n o n - p r e f a m i l i a r i z e d  c o m p o n e n t s  o f  t h e  t o t a l  p o s t t e s t  s c o r e  

a r e  shown g r a p h i c a l l y  i n  F i g u r e  3 s o  a s  t o  c l a r i f y  t h e i r  r e l a ­

t i o n s h i p .
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T a b l e  7 

M eans ,  SDs and  P e r c e n t a g e s  

f o r  P o s t t e s t  S c o r e  f o r  N o n - p r e f a m i l i a r i z e d  Commands

Mean S t d . Dev P e r c e n t

P r e f a m i l i a r i z e d  G roup  

L i n e a r

F o rw a rd  S k i p p i n g  

Yoked 

G roup  T o t a l

2 6 . 8 0

2 5 . 0 5

2 5 . 7 5

2 5 . 8 7

6 . 9 9

8 . 5 8

8 . 9 3

8 . 10

74

70

72

72

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  2 5 . 1 0

F o rw a rd  S k i p p i n g  2 3 . 1 5

Yoked 2 5 . 8 0

G roup  T o t a l  2 4 . 6 8

9 . 9 6

1 0 . 8 2

5 . 9 4

9 . 0^

70

64

72

69

T o t a l 2 5 . 2 8 8 . 5 9 70
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T a b l e  8 

A n a l y s i s  o f  V a r i a n c e  o f  

P o s t t e s t  S c o r e  f o r  N o n - P r e f a m i l i a r i z e d  Commands

Main E f f e c t s  

PREFAM 

SEQUENCE

Sum o f  

S q u a r e s

4 2 . 0 0 8

8 3 . 4 5 0

Mean 

d f  S q u a r e

1 4 2 . 0 0 8

2 4 1 . 7 2 5

0 .

0 .

I n t e r a c t i o n

PREFAM X SEQUENCE 2 3 . 0 1 7 2 1 1 . 5 0 8  0.

R e s i d u a l 8 6 2 5 . 4 5 0  114 7 5 . 6 6 2

T o t a l 8 7 7 3 . 9 2 5  119 7 3 . 7 3 0

F

555

551

152
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F i g u r e  3

P r e f a m il ia r iz e d  and N o n -p re fa m ilia r iz e d

Components o f  P o s t t e s t  Score

3o

Non-prt f a m il ia r iz e d P refan  i l i a r i z e d

T re a tn e n t T rea tm en t

T o ta l  S core

 ----------- ------------- - N o n -p re fa m ilia r iz e d  Ccrmands

P r e f a m il ia r iz e d  Cormands 

L L in e a r  T rea tm en t 

F Forw ard S k ip p in g  T rea tm en t 

Y Yoked T rea tm en t
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T o t a l  t i m e . T o t a l  t i m e  f o r  t h e  i n s t r u c t i o n a l  p r o g r a m  was  

d e t e r m i n e d  b y  c o m p u t i n g  t h e  t i m e  e l a p s e d  f ro m  t h e  f i r s t  q u e s t i o n  

i n  t h e  p r o g r a m  t o  t h e  l a s t  a n s w e r .  The m eans  and  SDs f o r  t o t a l  

t i m e  i n  m i n u t e s  a r e  shown i n  T a b l e  9 .  A s i g n i f i c a n t  e f f e c t ,  

F ( 2 , 1 1 4 ) = 4 . 9 9 ,  p < . 0 1  was f o u n d  f o r  s e q u e n c e  ( s e e  T a b l e  1 0 ) ,  w h e r e  

t h e  b r a n c h i n g  t r e a t m e n t s  t o o k  l e s s  t i m e  t h a n  t h e  l i n e a r  

t r e a t m e n t s .  The  e f f e c t  f o r  f a m i l i a r i z a t i o n  a n d  t h e  i n t e r a c t i o n  

w e r e  n o t  s i g n i f i c a n t .  A c o m p a r i s o n  o f  g r o u p  means  f o r  s e q u e n c e  

t r e a t m e n t s  u s i n g  D u n c a n ' s  m u l t i p l e - r a n g e  t e s t  i n d i c a t e d  t h a t  t h e  

p r e f a m i l i a r i z e d  f o r w a r d - s k i p p i n g  g r o u p  a n d  t h e  u n f a m i l i a r i z e d  

y o k ed  g r o u p  h a d  s i g n i f i c a n t l y  s h o r t e r  t i m e s  (p < .0 1 )  t h a n  t h e  

u n f a m i l i a r i z e d  l i n e a r  g r o u p .



Tab le  9

Means and  SDs f o r  T o t a l  Time i n  M i n u t e s

Mean S t d .  Dev

P r e f a m i l i a r i z e d  G roup  

L i n e a r

F o rw a rd  S k i p p i n g  

Yoked 

G roup  T o t a l

6 9 . 3 6

5 5 . 0 0

6 1 . 7 1

6 2 . 0 8

2 6 . 8 2

1 5 . 8 2

2 4 . 4 8

2 3 . 2 4

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  7 3 . 6 8

F o rw a rd  S k i p p i n g  6 6 . 8 9

Yoked 5 2 . 4 0

G ro u p  T o t a l  6 4 . 3 2

2 4 . 0 5

1 9 . 4 7

1 2 . 86

2 1 . 0 2

T o t a l 6 3 . 1 7 2 2 . 1 0
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T a b l e  10 

A n a l y s i s  o f  V a r i a n c e  

o f  T o t a l  Time i n  M i n u t e s

Main E f f e c t s  

PREFAM 

SEQUENCE

Sum o f  

S q u a r e s

1 5 9 . 0 4 5

4 4 8 3 . 2 6 4

Mean 

d f  S q u a r e

1 1 5 9 . 0 4 5

2 2 2 4 1 . 6 3 2

I n t e r a c t i o n

PREFAM X SEQUENCE 2 3 1 0 .1 4 6 2 1 1 5 5 . 0 7 3

R e s i d u a l 5 1 1 4 5 . 3 3 3  114 4 4 8 . 6 4 3

T o t a l 5 8 0 9 7 . 7 8 9  119 4 8 8 . 2 1 7

.3 5 5

4 . 9 9 6 *

2 . 5 7 5

*p<.01
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E f f i c i e n c y  R a t i o . The e f f i c i e n c y  r a t i o  was  c o m p u te d  by  

d i v i d i n g  t h e  p o s t t e s t  s c o r e  b y  t h e  t o t a l  t i m e  t a k e n  d u r i n g  t h e  

i n s t r u c t i o n a l  p r o g r a m .  E f f i c i e n c y  r a t i o  c a n  be  u s e d  t o  c o m p a r e  

t h e  e f f e c t i v e n e s s  o f  i n s t r u c t i o n a l  t r e a t m e n t s  i n  t e r m s  o f  t h e  

number o f  p o s t t e s t  p o i n t s  y i e l d e d  p e r  m i n u t e  o f  i n s t r u c t i o n a l  

t i m e .  Means a n d  SDs f o r  e f f i c i e n c y  r a t i o  a r e  shown i n  T a b l e  1 1 .  

E f f i c i e n c y  r a t i o s  g r e a t e r  t h a n  1 . 0 0  a r e  p o s s i b l e  b e c a u s e  t h i s  

r a t i o  i s  n o t  a p e r c e n t a g e ,  b u t  s i m p l y  e x p r e s s e s  p o i n t s  p e r  p e r i o d  

o f  t i m e .  A s i g n i f i c a n t  e f f e c t ,  F ( l , 1 1 4 )  = 5 . 0 5 8 ,  p  < . 0 5  was

fo u n d  f o r  f a m i l i a r i z a t i o n ,  w h e re  t h e  p r e f a m i l i a r i z e d  mean was  

h i g h e r  t h a n  t h e  u n f a m i l i a r i z e d  mean ( s e e  T a b l e  12) . No e f f e c t  

was  f o u n d  f o r  s e q u e n c e ,  n o r  was  a n  i n t e r a c t i o n  f o u n d .
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T a b le  11

Means and  SDs f o r  E f f i c i e n c y  R a t i o

Mean S t d .  Dev

P r e f a m i l i a r i z e d  G roup

L i n e a r  . 9 2  0 . 4 8

F o rw a rd  S k i p p i n g  1 . 0 0  0 . 5 3

Yoked . 9 3  0 . 5 2

G roup  T o t a l  . 9 5  0 . 5 0

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  . 6 6  0 . 4 1

F o rw a rd  S k i p p i n g  . 6 8  0 . 5 0

Yoked . 9 4  0 . 4 0

G roup  T o t a l  . 7 6  0 . 4 5

T o t a l  . 8 6  0 . 4 8
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T a b l e  12 

A n a l y s i s  o f  V a r i a n c e  

o f  E f f i c i e n c y  R a t i o

Sum o f  Mean

S q u a r e s  d f  S q u a r e

Main E f f e c t s

PREFAM 1 . 1 4 2  1 1 . 1 4 2

SEQUENCE .4 4 9  2 .225

I n t e r a c t i o n

PREFAM X SEQUENCE .6 3 2  2 .316

R e s i d u a l  2 5 . 7 3 5  114 0 . 2 2 6

T o t a l  2 7 . 9 5 9  119 0.2.35

F

5 . 0 5 8 *

0 . 9 9 5

1 . 4 0 1

*p < . 0 5
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P e r  c e n t  o f  B ra n c h  T e s t s  C o r r e c t . B ra n c h  t e s t s  c o n ­

s i s t e d  o f  t h r e e  t e s t  i t e m s  t a k e n  a t  t h e  b e g i n n i n g  o f  e a c h  b l o c k  

o f  i n s t r u c t i o n .  I f  t h e s e  i t e m s  w ere  a l l  a n s w e r e d  c o r r e c t l y ,  t h e  

b l o c k  o f  i n s t r u c t i o n  was s k i p p e d .  P e r  c e n t  o f  b r a n c h  t e s t s  c o r ­

r e c t  was c o m p u te d  by  d i v i d i n g  t h e  number o f  b r a n c h  t e s t s  c o r r e c t  

by  t h e  number o f  b r a n c h  t e s t s  t a k e n  ( s e e  T a b l e  13) . A h i g h l y  

s i g n i f i c a n t  e f f e c t ,  J [ ( l , 1 1 4 ) = 2 6 2 . 0 8 ,  p < . 0 1  was  fo u n d  f o r  f a m i l i ­

a r i z a t i o n  w h e r e  p r e f a m i l i a r i z e d  g r o u p s  d i d  b e t t e r  t h a n  

u n f a m i l i a r i z e d  g r o u p s  ( s e e  T a b l e  14) b u t  n o t  f o r  s e q u e n c e ,  and  no 

s i g n i f i c a n t  i n t e r a c t i o n  was f o u n d .



T a b le  13

Means and  SDs f o r  P e r c e n t  o f  B r a n c h  T e s t s  C o r r e c t  

o n  t h e  i n s t r u c t i o n a l  P r o g r a m

Mean

P r e f a m i l i a r i z e d  G roup

L i n e a r  5 0 . 6 5

F o rw a rd  S k i p p i n g  5 4 . 9 5

Yoked 5 3 . 8 5

G roup  T o t a l  5 3 . 1 5

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  6 . 7 0

F o rw a rd  S k i p p i n g  2 . 6 0

Yoked 6 . 5 5

G roup  T o t a l  5 . 2 8

T o t a l  2 9 . 2 2

S t d .  Dev

1 8 . 9 7

2 4 . 6 7

1 9 . 8 1  

21 . 02

8 . 5 5

4 . 8 6

1 0 . 3 1

8 . 3 1

2 8 . 8 2
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M ain E f f e c t s  

PREFAM 

SEQUENCE

I n t e r a c t i o n  

PREFAM X

R e s i d u a l

T o t a l

T a b l e  14 

A n a l y s i s  o f  V a r i a n c e  

o f  P e r c e n t  o f  B r a n c h  T e s t s  C o r r e c t

Sum o f  

S q u a r e s

6 8 7 3 6 . 5 3 3

5 8 . 2 1 7

SEQUENCE 3 5 7 . 6 1 7

2 9 7 1 8 . 0 0 0  

9 8 8 7 0 . 3 6 6

Mean

d f  S q u a r e  F

1 6 8 7 3 6 . 5 3 3  2 6 3 . 6 7 7 *

2 2 9 . 1 0 8  . 1 1 2

2 1 7 8 . 8 0 8  .6 8 6

114 2 6 0 . 6 8 4

119 8 3 0 . 8 4 3

* £ < .0 1
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A t t i t u d e  S c o r e . The means  a n d  SDs f o r  a t t i t u d e  s c o r e  

a r e  shown i n  T a b l e  1 5 .  No s i g n i f i c a n t  e f f e c t s  w e r e  fo u n d  f o r  

e i t h e r  s e q u e n c e  o r  f a m i l i a r i z a t i o n  ( s e e  T a b l e  16) , a n d  no s i g ­

n i f i c a n t  i n t e r a c t i o n  was  f o u n d .  The d a t a  t h u s  d i d  n o t  s u p p o r t  

t h e  h y p o t h e s i s  t h a t  a f a m i l i a r i z a t i o n  by  s e q u e n c e  i n t e r a c t i o n  

w o u ld  b e  f o u n d .

E f f e c t i v e n e s s  o f  t h e  P r e f a m i l i a r i z a t i o n

The e f f e c t i v e n e s s  o f  t h e  p r e f a m i l i a r i z a t i o n  p r o c e d u r e  

was  d e t e r m i n e d  b y  c o m p a r i n g  a  number  o f  i n d i c e s  f o r  p r e f a m i l ­

i a r i z e d  and  n o n - p r e f a m i l i a r i z e d  g r o u p s .

Number o f  S c r i p t  I t e m s  P r e s e n t e d . The p r e f a m i l i a r i ­

z a t i o n  p r o c e d u r e  s u c c e e d e d  i n  a c q u a i n t i n g  s u b j e c t s  w i t h  p a r t s  o f  

t h e  c o n t e n t  t o  be  l e a r n e d .  T h i s  c a n  be  s e e n  f rom  t h e  f i n d i n g  

t h a t  t h e  p r e f a m i l i a r i z e d  f o r w a r d  s k i p p i n g  s u b j e c t s  w e r e  e x p o s e d  

t o  o n l y  a p p r o x i m a t e l y  75 p e r  c e n t  o f  t h e  c o n t e n t  ( s e e  T a b l e  1 7 ;  

6 3 . 0 5 / 8 4 = . 7 5 ) .  The c o m p a r i s o n  b e t w e e n  t h e  p r e f a m i l i a r i z e d  and  

n o n - p r e f a m i l i a r i z e d  g r o u p s  was  s i g n i f i c a n t  ( w i t h  t h e  n o n - p r e f a m ­

i l i a r i z e d  g r o u p  t a k i n g  more  i t e m s )  F ( l , 1 1 4 )  = 1 2 3 . 4 9 9 ,  £ < . 0 0 1 ,  a 

s i g n i f i c a n t  e f f e c t  was a l s o  f o u n d  f o r  s e q u e n c e ,  F ( 2 , 1 1 4 )  =

3 0 . 8 7 5 ,  p < . 0 0 1 ,  a n d  t h e  i n t e r a c t i o n  w a s  a l s o  s i g n i f i c a n t ,  

£ ( 2 , 1 1 4 )  = 3 0 . 8 7 5 ,  p < . 0 0 1  ( s e e  T a b l e  1 8 ) .



T a b le  15

Means a n d  SDs f o r  A t t i t u d e  S c o r e

Mean S t d . Dev

P r e f a m i l i a r i z e d  G roup

L i n e a r  , 2 9 . 2 5  6 . 5 6

F o rw a rd  S k i p p i n g  2 9 . 6 0  5 . 8 8

Yoked 3 2 . 0 0  8 . 2 0

G roup  T o t a l  3 0 . 2 8  6 . 9 4

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  3 2 . 3 5  6 . 9 0

F o rw a rd  S k i p p i n g  3 0 . 4 5  7 . 6 5

Yoked 3 0 . 9 5  7 . 9 2

Group  T o t a l  3 1 . 2 5  7 . 4 2

T o t a l  3 0 . 7 7  7 . 1 7
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Main E f f e c t s  

PREFAM 

SEQUENCE

I n t e r a c t i o n  

PREFAM X

R e s i d u a l

T o t a l

T a b l e  16 

A n a l y s i s  o f  V a r i a n c e  

o f  A t t i t u d e  S c o r e

Sum o f  

S q u a r e s

2 8 . 0 3 3

4 2 . 1 1 7

SEQUENCE 8 6 . 3 1 7

5 9 6 1 . 0 0 0  

6 1 1 7 . 4 6 7

Mean

d f  S q u a r e  F

1 2 8 . 0 3 3  . 5 3 6

2 2 1 . 0 5 8  . 4 0 3

2 4 3 . 1 5 8  . 8 2 5

114 5 2 . 2 8 9

119 5 1 . 4 0 7



T ab le  17

Means a n d  SDs f o r  Number o f  S c r i p t  I t e m s  P r e s e n t e d

Mean S t d . Dev

P r e f a m i l i a r i z e d  G ro u p  

L i n e a r

F o rw a rd  S k i p p i n g  

Yoked 

G roup  T o t a l

8 4 . 0 0

6 3 . 0 5

6 3 . 0 5  

7 0 . 0 3

0 . 0 0

1 1 . 9 2

1 1 . 9 2  

1 3 . 8 1

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  8 4 . 0 0

F o rw a rd  S k i p p i n g  8 4 . 0 0

Yoked 8 4 . 0 0

G ro u p  T o t a l  8 4 . 0 0

0 . 0 0

0 . 0 0

0 . 0 0

0 . 0 0

T o t a l 7 7 . 0 2 1 1 . 9 9
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T a b l e  18 

A n a l y s i s  o f  V a r i a n c e  

o f  Number o f  S c r i p t  I t e m s  P r e s e n t e d

Main E f f e c t s  

PREFAM 

SEQUENCE

Sum o f  Mean

S q u a r e s  d f  S q u a r e  F

5 8 5 2 . 0 3 3  1 5 8 5 2 . 0 3 3  1 2 3 . 4 9 9 *

2 9 2 6 . 0 1 7  2 1 4 6 3 . 0 0 8  3 0 . 8 7 5 *

I n t e r a c t i o n

PREFAM X SEQUENCE 2 9 2 6 . 0 1 7 2 1 4 6 3 . 0 0 8  3 0 . 8 7 5 *

R e s i d u a l 5 4 0 1 . 9 0 0 114 4 7 . 3 8 5

T o t a l 1 7 1 0 5 . 9 6 7 119 1 4 3 . 7 4 8

* £ < •0 0 1
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T o t a l  P o s t t e s t  S c o r e . T h e  p r e f a m i l i a r i z e d  g r o u p  

a c h i e v e d  more  on  t h e  p o s t t e s t  t h a n  t h e  n o n - p r e f a m i l i a r i z e d  g r o u p s  

( s e e  T a b l e  3 ) .  Out o f  a  t o t a l  o f  73 p o s s i b l e  p o i n t s ,  t h e  

p r e f a m i l i a r i z e d  g r o u p  e a r n e d  a p p r o x i m a t e l y  70 p e r  c e n t  ( 5 0 . 5 2 / 7 3 )  

co m p a re d  t o  56 p e r  c e n t  ( 4 1 . 1 0  / 7 3 )  f o r  t h e  o t h e r  g r o u p .  T a b l e  4 

i n d i c a t e s  t h a t  t h e  m a i n  e f f e c t  f o r  f a m i l i a r i z a t i o n  was  s i g n i f i ­

c a n t .

P e r  c e n t  o f  B r a n c h  T e s t s  C o r r e c t . P r e f a m i l i a r i z e d  

i n d i v i d u a l s  made f e w e r  e r r o r s  on  b r a n c h  t e s t s  ( s e e  T a b l e  1 4 ) ,  s o  

t h a t  p r e f a m i l i a r i z a t i o n  w a s  e f f e c t i v e  i n  y i e l d i n g  b r a n c h i n g  

d u r i n g  t h e  i n s t r u c t i o n a l  p r e s e n t a t i o n .

P e r f o r m a n c e  on t h e  I n s t r u c t i o n a l  P r o g r a m

P e r f o r m a n c e  on  t h e  i n s t r u c t i o n a l  p r o g r a m  was  f u r t h e r  

e x a m in e d  u s i n g  s e v e r a l  a d d i t i o n a l  m e a s u r e s .

Number o f  I n s t r u c t i o n a l  T r i a l s . Number o f  i n s t r u c t i o n a l  

t r i a l s  was c o m p u te d  b y  c o u n t i n g  e a c h  p r e s e n t a t i o n  o f  an  i n s t r u c ­

t i o n a l  i t e m ,  i n c l u d e d  r e p e a t e d  p r e s e n t a t i o n s  o f  i t e m s  n o t  

a n s w e r e d  c o r r e c t l y .  Means and  SDs f o r  number  o f  i n s t r u c t i o n a l  

t r i a l s  a r e  shown i n  T a b l e  1 9 .  A s i g n i f i c a n t  e f f e c t ,  F ( l , 1 1 4 )  = 

3 1 . 1 2 ,  p < . 0 0 1  was  f o u n d  f o r  f a m i l i a r i z a t i o n  ( s e e  T a b l e  20) a n d  a 

s i g n i f i c a n t  e f f e c t ,  F ( 2 , 1 1 4 ) = 7 . 7 4 ,  £ < . 0 0 1  was f o u n d  f o r  s e q u e n c e .  

A s i g n i f i c a n t  s e q u e n c e  b y  f a m i l i a r i z a t i o n  i n t e r a c t i o n ,  F ( 2 , 1 1 4 )  = 

4 . 9 6 ,  p < . 0 1  w a s  a l s o  f o u n d .  D u n c a n ' s  m u l t i p l e - r a n g e  t e s t  

i n d i c a t e s  t h a t  t h e  y o k ed  p r e f a m i l i a r i z e d  g r o u p  t o o k  t h e  f e w e s t  

i n s t r u c t i o n a l  t r i a l s .



T a b le  19

Means and  SDs f o r  Number o f  I n s t r u c t i o n a l  T r i a l s

Mean S t d . Dev

P r e f a m i l i a r i z e d  G ro u p

L i n e a r  1 0 4 . 9 5  1 1 . 4 0

F o rw a rd  S k i p p i n g  8 3 . 1 0  2 3 . 4 9

Yoked 7 9 . 9 5  1 9 . 1 1

G roup  T o t a l  8 9 . 3 3  2 1 . 5 2

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  1 0 9 . 8 5  2 1 . 4 3

F o rw a rd  S k i p p i n g  1 1 4 . 3 0  2 3 . 7 9

Yoked 1 0 1 . 6 0  8 . 4 1

G ro u p  T o t a l  1 0 8 . 5 8  1 9 . 5 2

T o t a l  9 8 . 9 6  2 2 . 6 3
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T a b l e  20 

A n a l y s i s  o f  V a r i a n c e  

o f  Number o f  I n s t r u c t i o n a l  T r i a l s

Main  E f f e c t s  

PREFAM 

SEQUENCE

R e s i d u a l

T o t a l

*p < . 0 1  

**p < .0 0 1

Sum o f  

S q u a r e s

1 1 1 1 6 . 8 7 5

5 5 3 1 . 8 1 7

I n t e r a c t i o n

PREFAM X SEQUENCE 3 5 4 4 . 8 5 0

Mean

d f  S q u a r e  F

1 1 1 1 1 6 . 8 7 5  3 1 . 1 2 0 * *

2 2 7 6 5 . 9 0 8  7 . 7 4 3 * *

2 1 7 7 2 . 4 2 5  4 . 9 6 2 *

4 0 7 2 3 . 2 5 0  114 3 5 7 . 2 2 1

6 0 9 1 6 . 7 9 2  119 5 1 1 . 9 0 6



j.03

M a s t e r y  L e v e l . M a s t e r y  l e v e l  was  c o m p u te d  b y  d i v i d i n g  

t h e  number  o f  i n s t r u c t i o n a l  i t e m s  a n s w e r e d  c o r r e c t l y  b y  t h e  

number o f  s c r i p t  i t e m s  p r e s e n t e d  ( s e e  T a b l e  2 1 ) .  S i n c e  d i f f e r e n t  

g r o u p s  t o o k  d i f f e r e n t  a m o u n t s  o f  i n s t r u c t i o n ,  t h i s  m e a s u r e  

f a c i l i t a t e d  c o m p a r i s o n s  b e t w e e n  g r o u p s  b e c a u s e  i t  c o u l d  b e  

e x p r e s s e d  a s  a r a t i o  o r  p e r c e n t a g e .  No e f f e c t s  w e r e  fo u n d  f o r  

s e q u e n c e  o r  f a m i l i a r i z a t i o n  ( s e e  T a b l e  22) n o r  was a n  i n t e r a c t i o n  

f o u n d .
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T a b l e  21 

Means a n d  SDs f o r  M a s t e r y  L e v e l

Mean S t d . D e v

P r e f a m i l i a r i z e d  G roup

L i n e a r  . 9 5  . 0 4 0

F o rw a rd  S k i p p i n g  . 9 3  . 0 6 0

Yoked . 9 2  . 0 4 6

G roup  T o t a l  . 9 3  . 0 5 0

N o n - P r e f a m i l i a r i z e d  G roup

L i n e a r  . 9 2  . 0 6 9

F o rw a rd  S k i p p i n g  . 9 2  . 0 7 2

Yoked . 9 5  . 0 3 9

G roup  T o t a l  . 9 3  . 0 6 3

T o t a l  . 9 3  . 0 5 6
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Main E f f e c t s  

PREFAM 

SEQUENCE

I n t e r a c t i o n  

PREFAM X

R e s i d u a l

T o t a l

T a b l e  22 

A n a l y s i s  o f  V a r i a n c e  

o f  M a s t e r y  L e v e l

Sum o f  Mean

S q u a r e s  d f  S q u a r e

0 .0 0 1  1 0 .001

0 . 0 0 5  2 0 . 0 0 2

SEQUENCE 0 . 0 1 4  2 0 . 0 0 7

0 . 3 5 9  114 0 . 0 0 3

0 . 3 7 9  119 0 . 0 0 3

F

0 . 2 1 0

0 . 7 9 2

2 . 2 0 8
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CHAPTER V 

DISCUSSION

The m a j o r  h y p o t h e s i s  o f  t h i s  s t u d y  was o f  an  i n t e r a c t i o n  

b e t w e e n  p r e f a m i l i a r i z a t i o n  and  i n s t r u c t i o n a l  s e q u e n c e  on  a c h i e v e ­

m e n t ,  t i m e  s p e n t  on  t h e  i n s t r u c t i o n a l  p r o g r a m ,  a n d  on  a t t i t u d e .

P r e f a m i l i a r i z e d  s u b j e c t s  who t o o k  t h e  b r a n c h i n g  s e q u e n c e  

w e re  e x p e c t e d  t o  h a v e  a  h i g h e r  l e v e l  o f  a c h i e v e m e n t  b y  v i r t u e  o f  

t h e  p r e f a m i l i a r i z a t i o n .  T h o s e  who t o o k  t h e  l i n e a r  s e q u e n c e  w e r e  

e x p e c t e d  t o  do  a  l i t t l e  l e s s  w e l l  b e c a u s e  o f  t h e  r e d u n d a n c y  o r  

u n n e c e s s a r y  s u p p o r t  p r o v i d e d .  Yoked s u b j e c t s  w e r e  e x p e c t e d  t o  do 

som ew hat  l e s s  w e l l  a l s o  b e c a u s e  t h e  y o k e d  s e q u e n c e  was  n o t  n e c e s ­

s a r i l y  f i t t e d  t o  t h e i r  l e a r n i n g  n e e d s .  On t h e  o t h e r  h a n d ,  s u b ­

j e c t s  who w e re  n o t  f a m i l i a r i z e d  w e r e  a l l  e x p e c t e d  t o  a c h i e v e

a b o u t  t h e  same o n  t h e  p o s t t e s t  r e g a r d l e s s  o f  t h e  s e q u e n c e  t h e y

w e re  g i v e n ,  s i n c e  t h e y  w o u ld  n o t  b e  a b l e  t o  a n s w e r  t h e  b r a n c h

t e s t s  c o r r e c t l y  a n d  t h u s  w ou ld  a l l  h a v e  r o u g h l y  t h e  same e x p o s u r e  

t o  t h e  e n t i r e  i n s t r u c t i o n a l  p r e s e n t a t i o n .

The d a t a  i n d i c a t e  t h a t  t h e  h y p o t h e s i z e d  i n t e r a c t i o n s  

w e r e  n o t  o b t a i n e d .  P r e f a m i l i a r i z e d  s u b j e c t s  who t o o k  t h e  l i n e a r  

s e q u e n c e  d i d  b e s t ,  w h i l e  t h o s e  who t o o k  t h e  f o r w a r d  s k i p p i n g  a n d  

y oked  s e q u e n c e s  a c h i e v e d  e q u a l l y ,  b u t  n o t  a s  w e l l  a s  t h e  l i n e a r  

g r o u p .  The p a t t e r n  o f  m eans  f o r  u n f a m i l i a r i z e d  s u b j e c t s  c o n ­

fo rm ed  t o  e x p e c t a t i o n s  e x c e p t  f o r  t h e  yoked  g r o u p ,  who s c o r e d
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a l m o s t  a s  w e l l  a s  t h e  p r e f a m i l i a r i z e d  b r a n c h i n g  s u b j e c t s .

I t  was f u r t h e r  h y p o t h e s i z e d  t h a t  p r e f a m i l i a r i z e d  s u b ­

j e c t s  w ou ld  make f e w e r  p r o g r a m  e r r o r s  t h a n  t h o s e  who w e re  n o t  f a ­

m i l i a r i z e d .  The d a t a  f o r  e r r o r  r a t e  do n o t  c o n f i r m  t h i s ,  s i n c e  

no d i f f e r e n c e s  w ere  fo u n d  b e t w e e n  g r o u p s  f o r  e r r o r s  made d u r i n g  

t h e  i n s t r u c t i o n a l  p r o g r a m .

For  t h e  p r e f a m i l i a r i z e d  s u b j e c t s  i t  was e x p e c t e d  t h a t  

t h o s e  who t o o k  t h e  f o r w a r d  s k i p p i n g  s e q u e n c e  w ou ld  t a k e  l e s s  t i m e  

s i n c e  t h e y  would  s k i p  p o r t i o n s  o f  t h e  i n s t r u c t i o n .  U n f a m i l i a r i ­

zed  s u b j e c t s  w e re  e x p e c t e d  t o  take,  a b o u t  t h e  same t i m e  t o  c o v e r  

t h e  i n s t r u c t i o n  no m a t t e r  w h ich  s e q u e n c e  t h e y  r e c e i v e d ,  s i n c e  

t h e y  w e re  n o t  e x p e c t e d  t o  do much s k i p p i n g  and  m o s t  o f  them w ou ld  

be  t a k i n g  e s s e n t i a l l y  t h e  same i t e m s .  T hose  who t o o k  t h e  l i n e a r  

s e q u e n c e  wou ld  t a k e  more t i m e  b e c a u s e  o f  t h e  g r e a t e r  number  o f  

i t e m s  t o  be  c o v e r e d ,  w h i l e  t h e  y o k e d  s u b j e c t s  w e r e  e x p e c t e d  t o  

t a k e  more  t i m e  b e c a u s e  t h e  y o k ed  s e q u e n c e  would  be  more  c o n f u s i n g  

f o r  them  t o  f o l l o w .  The i n t e r a c t i o n  was  n o t  s i g n i f i c a n t .  The 

d a t a  do show ,  h o w e v e r ,  t h a t  t h e  e x p e c t e d  p a t t e r n  was  c o n f i r m e d  

e x c e p t  f o r  t h e  u n f a m i l i a r i z e d  y oked  g r o u p ,  who p e r f o r m e d  a s  w e l l  

a s  t h e  p r e f a m i l i a r i z e d  b r a n c h i n g  g r o u p .

I t  was  a l s o  h y p o t h e s i z e d  t h a t  f o r  t h e  l i n e a r  t r e a t m e n t ,  

f a m i l i a r i z e d  s u b j e c t s  w ou ld  h a v e  l e s s  p o s i t i v e  a t t i t u d e s  t o w a r d  

t h e  i n s t r u c t i o n  t h a n  w o u l d  u n f a m i l i a r i z e d  s u b j e c t s ,  b e c a u s e  

f a m i l i a r i z e d  s u b j e c t s  w ou ld  be  g e t t i n g  more  s u p p o r t  t h a n  n e c e s ­

s a r y  and t h e y  w o u ] ^  become b o r e d  o r  i n a t t e n t i v e .  The d a t a ,  how­

e v e r ,  i n d i c a t e  no s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  t r e a t m e n t s ,  w i t h  

s u b j e c t s '  a t t i t u d e s  r e m a i n i n g  c o n s i s t e n t l y  p o s i t i v e .  P r e v i o u s
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s i m i l a r  f i n d i n g s  ( B e a n e ,  1 9 6 5 ;  Brown,  1970) s u g g e s t  t h a t  t h i s  

o u tc o m e  may be  l a r g e l y  d u e  t o  s u b j e c t s '  r e a c t i o n  t o  t h e  n o v e l t y  

o f  t h e  c o m p u t e r - b a s e d  i n s t r u c t i o n a l  medium.

L e a r n i n g  i n  t h e  I n s t r u c t i o n a l  P ro g ra m

Though t h e  r a t e  o f  m a s t e r y  was  h i g h  i n  t h e  i n s t r u c t i o n a l  

p r o g r a m  (93 p e r  c e n t  m a s t e r y ,  w i t h  no s i g n i f i c a n t  d i f f e r e n c e s  

b e t w e e n  g r o u p s ) , t h e  r e l a t i v e l y  lo w  t o t a l  p o s t t e s t  s c o r e s  ( t h e  

mean s c o r e  f o r  t h e  p r e f a m i l i a r i z e d  g r o u p  was 5 0 . 5 2  o u t  o f  a 

p o s s i b l e  73 p o i n t s ,  o r  69 p e r  c e n t  w h i l e  t h e  mean s c o r e  f o r  t h e  

n o n f a m i l i a r i z e d  g r o u p  was  4 1 . 1 0 ,  o r  56 p e r  c e n t )  show t h a t  n o t  

much was r e t a i n e d  by  many o f  t h e  l e a r n e r s .  R o s s ,  e t  a l  ( n o t e  12) 

h a d  a  s i m i l a r  f i n d i n g ,  w h e re  i t  s eemed  t h a t  " i n  t h e  a b s e n c e  o f  

c l e a r  d i r e c t i v e s  i n d i c a t i n g  ' h o w  much '  l e a r n i n g  i s  r e q u i r e d ,  

s t u d e n t s  m i g h t  f e e l  i n c l i n e d  t o  s t u d y  o n l y  t o  t h e  p o i n t  a t  w h ic h  

t h e y  b e l i e v e  t h a t  t h e y  c a n  r e a c h  c r i t e r i o n  on u n i t  t e s t s .  A 

s u c c e s s f u l  p e r f o r m a n c e  o n  s u c h  i m m e d i a t e  r e t e n t i o n  m e a s u r e s ,  

h o w e v e r ,  d o e s  n o t  g u a r a n t e e  t h a t  t h e  m a t e r i a l  h a s  b e e n  w e l l  

l e a r n e d "  ( p .  14) . The m a s t e r y  c r i t e r i a  i n  t h e  i n s t r u c t i o n a l

p r o g r a m  a p p a r e n t l y  d i d  n o t  p r o v i d e  a l l  t h e  e x p o s u r e  r e q u i r e d  f o r  

t h o s e  who n e e d e d  i t  t o  e n s u r e  r e t e n t i o n  o f  t h e  l e s s o n  m a t e r i a l  on  

t h e  p o s t t e s t .

T o t a l  p o s t t e s t  a c h i e v e m e n t  c a n  b e  c o n c e p t u a l i z e d  i n  

t e r m s  o f  two c o m p o n e n t s ,  c o r r e s p o n d i n g  t o  t h e  s c o r e s  f o r  t h e  

p r e f a m i l i a r i z e d  and  t h e  n o n - p r e f a m i l i a r i z e d  s u b s e t s  o f  commands .  

The f i r s t  s u b s e t  r e f l e c t s  t h e  e f f e c t  o f  p r e f a m i l i a r i z a t i o n ;  t h e  

s e c o n d  r e f l e c t s  t h e  d i f f e r e n t i a t i o n  d u e  t o  b r a n c h i n g  s t r a t e g y
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e m p lo y e d .  W h i le  t h e  p r e f a m i l i a r i z e d  s u b s e t  r e f l e c t e d  more  c l o s e ­

l y  t h e  i n t e r a c t i o n s  g e n e r a l l y  e x p e c t e d ,  t h e  n o n - p r e f a m i l i a r i z e d  

s u b s e t  r e f l e c t e d  no s u c h  d i f f e r e n t i a t i o n  a t  a l l .

C o m p a r i s o n  o f  t o t a l  p o s t t e s t  s c o r e s  f o r  f a m i l i a r i z e d  and  

u n f a m i l i a r i z e d  g r o u p s  s u g g e s t s  t h a t  t o t a l  p o s t t e s t  a c h i e v e m e n t  

was p o s s i b l y  r e l a t e d  t o  t h e  am oun t  o f  e x p o s u r e  s u b j e c t s  had  t o  

t h e  i n s t r u c t i o n a l  m a t e r i a l s .  D u n c a n ' s  m u l t i p l e - r a n g e  t e s t  f o r  

t o t a l  p o s t t e s t  s c o r e  d a t a  i n d i c a t e d  t h a t  t h e  l i n e a r  p r e f a m i l i a r i ­

zed  g r o u p ,  w i t h  t h e  m o s t  e x p o s u r e  t o  t h e  m a t e r i a l ,  a l s o  had  t h e  

h i g h e s t  t o t a l  p o s t t e s t  s c o r e s  (p < . 0 1 ) .  S u b j e c t s  i n  t h i s  g r o u p

t o o k  e v e r y  i t e m  i n  t h e  i n s t r u c t i o n a l  p r o g r a m ,  and w ere  t h u s  e x p o ­

s e d  t w i c e  t o  t h e  p r e f a m i l i a r i z e d  c o m m a n d s ,  o n c e  i n  t h e  

p r e f a m i l i a r i z a t i o n  and  o n c e  more  i n  t h e  i n s t r u c t i o n a l  p r o g r a m .  

The b r a n c h i n g  and  y o k e d  p r e f a m i l i a r i z e d  g r o u p s  had  t h e  n e x t  

h i g h e s t  s c o r e s ,  t h o u g h  t h e s e  w e re  n o t  s i g n i f i c a n t l y  d i f f e r e n t

from t h e  l i n e a r  p r e f a m i l i a r i z e d  g r o u p .  The b r a n c h i n g  g r o u p  was 

o n l y  e x p o s e d  t o  t h e  m a t e r i a l  a s e c o n d  t i m e  i f  t h e  b r a n c h  t e s t s  

a s s o c i a t e d  w i t h  t h a t  m a t e r i a l  w e re  n o t  a n s w e r e d  c o r r e c t l y ,  and  s o  

r e c e i v e d  a b o u t  h a l f  o f  t h e  p r e f a m i l i a r i z e d  m a t e r i a l  two t i m e s .  

The u n f a m i l i a r i z e d  g r o u p s  had  t h e  l e a s t  e x p o s u r e  t o  t h e  s u b j e c t  

m a t t e r ,  and t h e y  had  t h e  l o w e s t  t o t a l  p o s t t e s t  s c o r e s .  T h i s  was 

s i m i l a r  t o  C a m p b e l l ' s  (1963) f i n d i n g s ,  w h e re  a c h i e v e m e n t  a l s o

c o r r e s p o n d e d  c l o s e l y  t o  t h e  am oun t  o f  e x p o s u r e  s u b j e c t s  h a d  t o  

t h e  i n s t r u c t i o n a l  m a t e r i a l .

A p o s s i b l e  r e a s o n  f o r  t h e  n o n - s i g n i f i c a n t  f i n d i n g s  m i g h t  

ha v e  b e e n  s u b j e c t s '  p r i o r  a c q u a i n t a n c e  w i t h  t h e  l e s s o n  m a t e r i a l .  

S u b j e c t s '  b r a n c h i n g  p e r f o r m a n c e  on  t h e  i n s t r u c t i o n a l  p r o g r a m ,
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h o w e v e r ,  c o n f i r m e d  t h e  f a c t  t h a t  n o  o n e  h a d  a n y  p r i o r  

a c q u a i n t a n c e  w i t h  t h e  l e s s o n  m a t e r i a l .  I n  e v e r y  i n s t a n c e ,  t h o s e  

s u b j e c t s  who w e re  n o t  f a m i l i a r i z e d  w i t h  t h e  m a t e r i a l  t o o k  a l l  t h e  

l e s s o n  i t e m s  b e c a u s e  n o n e  o f  t h e  c r i t e r i o n  t e s t s  f o r  f o r w a r d  

s k i p p i n g  w ere  m e t .  W h i l e  d i f f e r e n t  g r o u p s  r e c e i v e d  s i g n i f i c a n t l y  

d i f f e r e n t  a m o u n t s  o f  i n s t r u c t i o n ,  p r o g r a m  a c q u i s i t i o n  i n d i c e s  

i n d i c a t e  t h e  same l e v e l  o f  m a s t e r y  f o r  a l l  g r o u p s .

As l e v e l  o f  p r i o r  f a m i l i a r i t y  d e c r e a s e d ,  t h e  l e v e l  o f  

i n s t r u c t i o n a l  s u p p o r t  ( i . e . ,  t h e  a d a p t a t i o n  a v a i l a b l e  i n  t h e  i n ­

s t r u c t i o n )  was  e x p e c t e d  t o  h a v e  more i n f l u e n c e  on  a c h i e v e m e n t .  

I n s t e a d ,  a s  p r i o r  f a m i l i a r i t y  d e c r e a s e d  t h e  a d a p t i v e  c a p a b i l i t y  

o f  t h e  p r o g r a m  d i m i n i s h e d  t o  t h e  p o i n t  w h e r e  a l l  g r o u p s  r e c e i v e d  

e s s e n t i a l l y  t h e  same i n s t r u c t i o n .  The s u p p o r t  a v a i l a b l e  i n  t h e  

p r o g r a m  was  i n s u f f i c i e n t  f o r  t h o s e  s u b j e c t s  who w e r e  n o t  p r e ­

f a m i l i a r i z e d  on t h e  c o n t e n t .  As was  t h e  c a s e  i n  t h e  R o s s  e t  a l .  

( n o t e  12) s t u d y ,  r e t e n t i o n  was  v e r y  h i g h  i m m e d i a t e l y  f o l l o w i n g  

i n s t r u c t i o n  b u t  f i n a l  t o t a l  p o s t t e s t  s c o r e s  w e r e  much l o w e r ,  

w h i c h  i n d i c a t e s  t h a t  a l t h o u g h  t h e  i m m e d i a t e  c r i t e r i a  f o r  

i n s t r u c t i o n a l  m a s t e r y  w e re  s a t i s f i e d ,  t h e  b r a n c h i n g  s t r a t e g y  d i d  

n o t  e n s u r e  t h a t  e n o u g h  i t e m s  w e r e  c o v e r e d  f o r  t h e  m a t e r i a l  t o  be  

t h o r o u g h l y  a s s i m i l a t e d .  More o p p o r t u n i t i e s  f o r  t h e  a s s e s s m e n t  o f  

l e a r n i n g  and  t h u s  f o r  t h e  d i f f e r e n t i a t i o n  o f  f u r t h e r  l e a r n i n g  

n e e d s  w ou ld  h a v e  b e e n  w a r r a n t e d .  T h i s  c o u l d  h a v e  b e e n  c a r r i e d  

o u t  i n  a  number o f  w a y s ,  s u c h  a s  g i v i n g  p o s t t e s t s  f o r  e a c h  

command c o v e r e d ,  r e s t a t i n g  and  r e v i e w i n g  t h e  o b j e c t i v e s  f o r  e a c h  

command i n s t e a d  o f  j u s t  p r e s e n t i n g  them a t  t h e  b e g i n n i n g  o f  t h e  

i n s t r u c t i o n a l  p r o g r a m ,  o r  l o o p i n g  b a c k  f o r  m a s t e r y  on  e a c h
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s e g m e n t  o f  i n s t r u c t i o n  c o v e r i n g  a d i f f e r e n t  command.  As a 

f u r t h e r  m eans  o f  p r o m o t i n g  r e t e n t i o n  o f  t h e  s u b j e c t  m a t t e r ,  

p o s i t i v e  f e e d b a c k  s h o u l d  h a v e  b e e n  p r o v i d e d  t o  r e i n f o r c e  c o r r e c t  

r e s p o n s e s  i n  t h e  i n s t r u c t i o n a l  p r o g r a m .  I n  v i e w  o f  t h e  r e l a t i v e  

u n i f o r m i t y  o f  t h e  i n s t r u c t i o n a l  p r e s e n t a t i o n  i n  t h i s  s t u d y ,  

d i f f e r e n c e s  on t h e  d e p e n d e n t  v a r i a b l e s  c o u l d ,  o b v i o u s l y ,  n o t  be  

e x p e c t e d .

D i f f e r e n t i a t i o n  o f  I n s t r u c t i o n a l  S u p p o r t

B r a n c h i n g  i n  t h e  i n s t r u c t i o n a l  p r o g r a m ,  w h i l e  s i g n i f i ­

c a n t ,  was m i n i m a l .  The b r a n c h i n g  g r o u p  t o o k  6 3 . 0 5  i t e m s  o u t  o f  a 

p o s s i b l e  84 p r o g r a m  i t e m s ,  w h ic h  s t i l l  a m o u n te d  t o  75 p e r  c e n t  o f  

t h e  t o t a l  i n s t r u c t i o n .  The  b r a n c h i n g  c a p a b i l i t y  o f  t h e  p r o g r a m  

n o t  o n l y  p r o v i d e d  t h e  m i n i m a l  s u p p o r t  n e e d e d  t o  s a t i s f y  t h e  

m a s t e r y  c r i t e r i a  i n  t h e  i n s t r u c t i o n  (w h ich  o f  c o u r s e  i s  e x a c t l y  

w h a t  i t  was  i n t e n d e d  t o  do)  b u t  i t  a l s o  p r o v i d e d  m i n i m a l  a d a p ­

t a t i o n  i n  many c a s e s .  More b r a n c h i n g  s h o u l d  h a v e  b e e n  p r o v i d e d  

t o  a c c o u n t  f o r  d i f f e r e n c e s  i n  a c h i e v e m e n t  l e v e l s .  The r a n g e  o f  

s u b j e c t s '  p e r  c e n t  o f  b r a n c h  t e s t s  c o r r e c t  ( f r o m  z e r o  t o  82 p e r  

c e n t )  i n d i c a t e s  t h a t  some i n d i v i d u a l s  may h a v e  g o t t e n  two o u t  o f  

t h r e e  b r a n c h  t e s t s  c o r r e c t  i n  many c a s e s ,  b u t  s t i l l  e n t e r e d  a n  

i n s t r u c t i o n a l  p r e s e n t a t i o n  w i t h  no f u r t h e r  o p p o r t u n i t y  t o  s k i p  

m a t e r i a l  t h e y  a l r e a d y  knew.  A " f i n e r - g r a i n e d "  f o r w a r d  b r a n c h i n g  

c a p a b i l i t y  s h o u l d  h a v e  b e e n  b u i l t  i n t o  t h e  i n s t r u c t i o n a l  p r o g r a m .  

B e c a u s e  f o r w a r d  s k i p p i n g  was  o n l y  p o s s i b l e  on  o n e  l e v e l  ( i . e . ,  

t h e r e  was o n l y  o n e  s e t  o f  b r a n c h  t e s t s  p e r  b l o c k  o f  i n s t r u c t i o n ) , 

no f u r t h e r  a d a p t a t i o n  o f  i n s t r u c t i o n  was p o s s i b l e  o n c e  a b r a n c h



112

t e s t  was  a n s w e r e d  i n c o r r e c t l y  and  a n  i n s t r u c t i o n a l  p r e s e n t a t i o n  

e n t e r e d .  More b u i l t - i n  s u p p o r t — i n  c o m b i n a t i o n  w i t h  more o p p o r ­

t u n i t i e s  t o  s k i p  o v e r  t h a t  s u p p o r t  —  may h a v e  y i e l d e d  b e t t e r  

d i f f e r e n t i a t i o n  b e t w e e n  g r o u p s ,  and  p r e s u m a b l y  m i g h t  h a v e  t e s t e d  

t h e  h y p o t h e s i s  more r i g o r o u s l y .

P o s t t e s t  F e e d b a c k

A n o t h e r  p r o b l e m  w i t h  t h e  m a t e r i a l s  was t h a t  t h e  p o s t t e s t  

p r o v i d e d  f e e d b a c k  b y  r e s p o n d i n g  t o  i n c o r r e c t  a n s w e r s  w i t h  t h e  

m e s s a g e ,  "The p r o g r a m  d i d  n o t  u n d e r s t a n d  t h i s  p a r t  o f  y o u r  a n ­

s w e r . "

The p r o v i s i o n  o f  t h i s  f e e d b a c k  on  t h e  p o s t t e s t  made i t  

p o s s i b l e  f o r  s u b j e c t s  t o  d i s t i n g u i s h  b e t w e e n  c o r r e c t  and  i n c o r ­

r e c t  r e s p o n s e s  t o  p o s t t e s t  i t e m s .  B e c a u s e  i t  was n o t  p o s s i b l e  t o  

t u r n  o f f  t h i s  f e e d b a c k ,  t h e  p o s t t e s t  be c a m e ,  i n  e f f e c t ,  a f u r t h e r  

t r e a t m e n t  w h ich  was i d e n t i c a l  f o r  e v e r y o n e .  T h i s  n o t  o n l y  made 

t h e  sum t o t a l  o f  t h e  t r e a t m e n t  r e c e i v e d  b y  a l l  t h e  g r o u p s  e v e n  

more  u n i f o r m  b u t  a l s o  p r e s u m a b l y  t e n d e d  t o  e r a d i c a t e  a n y  p r e v i o u s  

d i f f e r e n c e s  b e t w e e n  g r o u p s  a r i s i n g  f rom t h e i r  p e r f o r m a n c e  on  t h e  

i n s t r u c t i o n a l  p r o g r a m .  From t h i s  p e r s p e c t i v e ,  t h e  f o r w a r d  s k i p ­

p i n g  p r e f a m i l i a r i z e d  g r o u p ,  f o r  i n s t a n c e ,  s t i l l  t o o k  84 p e r  c e n t  

(60 i n s t r u c t i o n a l  i t e m s  + 73 p o s t t e s t  i t e m s /  a t o t a l  o f  157 i t e m s  

= .8 4 )  o f  a l l  t h e  m a t e r i a l  g i v e n  e v e r y b o d y  e l s e ,  w i t h  more  t h a n  

h a l f  o f  i t  b e i n g  i n  t h e  p o s t t e s t  w h e re  t h e  d i f f e r e n c e s  b e t w e e n  

g r o u p s  may h a v e  b e e n  o b s c u r e d .

The p o s s i b l e  l e v e l i n g  e f f e c t  o f  t h e  p o s t t e s t  f e e d b a c k  i s  

i n d i c a t e d  b y  t h e  f a c t  t h a t  b r a n c h i n g  s t u d i e s  by  S i l b e r m a n ,  e t  a l
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( 1 9 6 1 ) ,  Roe ( 1 9 6 2 ) ,  C a m p b e l l  ( 1 9 6 3 ) ,  Beane  ( 1 9 6 5 ) ,  a n d  H o l l a n d ,  

(1972)  a l l  u s e d  a c q u i s i t i o n  m e a s u r e s  w i t h  some form o f  b u i l t - i n  

f e e d b a c k ,  and n o n e  o f  t h e s e  s t u d i e s  fo u n d  d i f f e r e n c e s  b e t w e e n  

t r e a t m e n t s .  T h e s e  m e a s u r e s  w e r e ,  o f  c o u r s e ,  n o t  f o r m a l  p o s t t e s t s  

i n  t h e  s e n s e  i n t e n d e d  i n  t h e  p r e s e n t  s t u d y .  On t h e  o t h e r  h a n d ,  

t h e  s t u d i e s  b y  C o u l s o n ,  e t  a l  (1962) a n d  b y  Dyer  and  K u lh a v y  

(1974) w h ic h  f o u n d  d i f f e r e n c e s  b e t w e e n  t r e a t m e n t s  b o t h  u s e d  

c r i t e r i o n  m e a s u r e s  w h ic h  d i d  n o t  i n v o l v e  s u c h  f e e d b a c k .  The 

p o s t t e s t  s h o u l d  b e  m o d i f i e d  s o  t h a t  f u t u r e  r e s e a r c h  u s i n g  t h i s  

p r o g r a m  d o e s  n o t  e n c o u n t e r  t h i s  d i f f i c u l t y .

P e r f o r m a n c e  o f  Yoked G ro u p s

The y o k e d  u n f a m i l i a r i z e d  g r o u p  d i d  b e t t e r  t h a n  t h e  

l i n e a r  and  t h e  b r a n c h i n g  n o n - f a m i l i a r i z e d  g r o u p s ,  and  a l m o s t  a s  

w e l l  a s  t h e  p r e f a m i l i a r i z e d  g r o u p s  on  t o t a l  p o s t t e s t  s c o r e ,  t o t a l  

t i m e ,  and  e f f i c i e n c y  r a t i o .  T h e s e  r e s u l t s  w e r e  c o n t r a r y  t o  

e x p e c t a t i o n .  F o r  p e r  c e n t  o f  b r a n c h  t e s t s  c o r r e c t ,  

n o n - f a m i l i a r i z e d  s c o r e s  w e r e  n o t  s i g n i f i c a n t l y  d i f f e r e n t .  T h i s  

s u g g e s t s  t h a t  t h o u g h  t h e y  b e g a n  w i t h  no s p e c i a l  k n o w le d g e  w h ic h  

c o u l d  b e  r e f l e c t e d  i n  t h e  num ber  o f  b r a n c h  t e s t s  a n s w e r e d  

c o r r e c t l y ,  some o t h e r  c h a r a c t e r i s t i c  o f  t h e  g r o u p  o r  some f e a t u r e  

o f  t h e  i n s t r u c t i o n a l  p r e s e n t a t i o n  t h e y  w e r e  g i v e n  c o n t r i b u t e d  t o  

t h e i r  s u b s e q u e n t  p e r f o r m a n c e .

The c o n s i s t e n t  p e r f o r m a n c e  o f  t h e  yoked  g r o u p  c o n t r a r y  

t o  e x p e c t a t i o n  i n d i c a t e s  t h a t  e i t h e r  t h e s e  i n d i v i d u a l s  w e r e  m ore  

a p t  a s  a  g r o u p  a t  t h i s  k i n d  o f  p r o g r a m ,  o r  t h e y  had  more  r e l e v a n t  

e x p e r i e n c e  b e f o r e h a n d ,  o r  t h a t  some a s p e c t  o f  t h e  y o k e d  p r e s e n ­
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t a t i o n  c a u s e d  th em  t o  a p p r o a c h  t h e  m a t e r i a l  i n  a  d i f f e r e n t  m an-  

n e r .  S i n c e  t h i s  g r o u p  was r a n d o m l y  s e l e c t e d  and  t h e i r  p e r f o r ­

mance  on  t h e  b r a n c h  t e s t s  c o n f i r m s  t h a t  t h e y  had  no p r i o r  a c ­

q u a i n t a n c e  w i t h  t h e  s u b j e c t  m a t t e r ,  t h e  m o s t  l i k e l y  p o s s i b i l i t i e s  

a r e  e i t h e r  t h a t  t h i s  g r o u p  by  c h a n c e  h a d  some o t h e r  r e l a t e d  s e t  

o f  s k i l l s  w h ich  was n o t  a c c o u n t e d  f o r ,  o r  t h a t  t h e  y o k ed  t r e a t ­

m e n t  c a l l e d  some d i f f e r e n t  s t r a t e g y  i n t o  p l a y  w h ic h  r e d u c e d  t h e  

e x p e c t e d  l o s s  i n  a c h i e v e m e n t  f o r  t h e  g r o u p .  T h i s  l a t t e r  p o s ­

s i b i l i t y  m i g h t  be  s i m i l a r  t o  t h e  f i n d i n g s  o f  R o s s ,  e t  a l  ( n o t e  

12) who fo u n d  an  u n e x p e c t e d l y  h i g h  e f f i c i e n c y  r a t i o  f o r  a  g r o u p  

o f  s u b j e c t s  w hose  i n s t r u c t i o n a l  p r e s c r i p t i o n s  w e r e  m i s m a t c h e d  

r e l a t i v e  t o  t h e i r  p r e t e s t  s c o r e s .  The l o s s  i n  a c h i e v e m e n t  f o r  

t h i s  g r o u p  was s m a l l e r  t h a n  t h e  s a v i n g s  i n  t i m e  r e a l i z e d  w i t h  t h e  

p a r t i c u l a r  t r e a t m e n t  t h e y  w e r e  g i v e n ,  l e a d i n g  t o  t h e  u n e x p e c t e d  

e f f i c i e n c y  d a t a .

I m p l i c a t i o n s  f o r  t h e  ATIs

An ATI a p p r o a c h  i s  b o t h  a  h e u r i s t i c a l l y  f r u i t f u l  a n d  a  

p r a c t i c a l l y  u s e f u l  way o f  a n a l y z i n g  l e a r n i n g .  P r i o r  f a m i l i a r i t y  

h a s  b e e n  i d e n t i f i e d  a s  a u s e f u l  means  f o r  o r g a n i z i n g  and  d e f i n i n g  

a c o n c e p t u a l  b a s i s  f o r  i n v e s t i g a t i n g  a t t r i b u t e - t r e a t m e n t  i n t e r a c ­

t i o n s ,  and  t h e r e  a l r e a d y  e x i s t s  a body  o f  e m p i r i c a l  s u p p o r t  f o r  

t h e  c o n c e p t  t h a t  p r i o r  f a m i l i a r i t y  and  i n s t r u c t i o n a l  s u p p o r t  a r e  

s y s t e m a t i c a l l y  i n v e r s e l y  r e l a t e d  s o  t h a t  f o r  a  g i v e n  l e v e l  o f  

a c h i e v e m e n t ,  i n s t r u c t i o n a l  s u p p o r t  makes  l e s s  d i f f e r e n c e  a s  p r i o r  

f a m i l i a r i t y  i n c r e a s e s  ( T o b i a s ,  1 9 7 3 ,  1 9 7 6 ;  D e u t s c h  and  T o b i a s ,  

n o t e  3) . A l t h o u g h  p r o b l e m s  may be  e n c o u n t e r e d  i n  m e a s u r i n g  a n d
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g e n e r a l i z i n g  o b s e r v e d  i n t e r a c t i o n s ,  t h e  c o n c e p t  i s  b e i n g  r e f i n e d  

a n d  a m o r e  c o m p l e t e  u n d e r s t a n d i n g  i s  e v o l v i n g  o f  w h a t  

r e l a t i o n s h i p s  may be  o f  p r a c t i c a l  v a l u e  f o r  e d u c a t i o n a l  a p p l i ­

c a t i o n s .  The m a n n e r  i n  w h ic h  t h e s e  r e l a t i o n s h i p s  m u s t  be  d e f i n e d

w i l l  be  u n d e r s t o o d  more  c l e a r l y  a s  t h e  b o d y  o f  r e s e a r c h  i n  t h i s

a r e a  i n c r e a s e s .

The  f i n d i n g s  o f  R o s s ,  e t  a l  ( n o t e  1 2 ) ,  P a s c a r e l l a  

( 1 9 7 8 ) ,  a n d  T o b i a s ' s  w ork  (1976)  i n d i c a t e  t h a t  t h e  t a s k - s p e c i f i c  

c o n s t r u c t  o f  p r i o r  a c h i e v e m e n t  i s  a  more  u s e f u l  m e a s u r e  t h a n  

a p t i t u d e  f o r  i n v e s t i g a t i n g  i n t e r a c t i o n s .  P r i o r  a c h i e v e m e n t  c a n  

be  m e a s u r e d  more  r e l i a b l y  and  r e p l i c a t e d  i n  t e r m s  o f  s p e c i f i c  

e d u c a t i o n a l  t a s k s  and  s u b j e c t  m a t t e r .  How d o e s  f o r w a r d  s k i p p i n g  

i n t e r a c t  w i t h  p r i o r  a c h i e v e m e n t ?  A f o r w a r d  s k i p p i n g  t r e a t m e n t  

r e m o v e s  i n s t r u c t i o n a l  s u p p o r t  when t h e  l e v e l  o f  s u p p o r t  i s  more

t h a n  i s  n e c e s s a r y  f o r  a s u b j e c t  t o  a t t a i n  a g i v e n  l e v e l  o f  p e r ­

f o r m a n c e .  F o rw a rd  s k i p p i n g  h o w e v e r  c a n n o t  add  s u p p o r t ,  i t  o n l y  

l e a v e s  e x i s t i n g  s u p p o r t  i n  p l a c e .  An i n h e r e n t  p r o b l e m  w i t h  t h i s  

k i n d  o f  a d a p t a t i o n  a p p e a r s  t o  be  t h a t  i n s t r u c t i o n  i s  n o t  u s u a l l y  

d e s i g n e d  s o  t h a t  i t  c o n t a i n s  a  g r e a t  d e a l  o f  m a t e r i a l  w h ic h  c a n  

b e  s k i p p e d  o v e r  when s u b j e c t s '  p e r f o r m a n c e  i n d i c a t e s  i t  i s  u n ­

n e c e s s a r y  o r  s u p e r f l u o u s .  As a r e s u l t ,  f o r  l o w e r  a c h i e v e m e n t  

l e v e l s  i n s t r u c t i o n  w h ic h  u s e s  f o r w a r d  s k i p p i n g  c a n  v e r y  q u i c k l y  

end up b e i n g  t h e  same f o r  a l l  t r e a t m e n t s ,  w i t h  no s k i p p i n g  t a k i n g  

p l a c e .  As a c o n s e q u e n c e  o f  t h e  u n i f o r m  t r e a t m e n t ,  no i n t e r a c ­

t i o n s  t h e n  c a n  be  o b s e r v e d .  The  l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t  

w h ic h  i n  t h e  a b s e n c e  o f  p r i o r  a c h i e v e m e n t  m i g h t  d i f f e r e n t i a t e  

b e t w e e n  t r e a t m e n t s  i s  s i m p l y  n o t  a v a i l a b l e .  F o r  u s e f u l  g e n e r a l i ­
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z a t i o n s  t o  be  d ra w n  f rom t h e  b o d y  o f  e m p i r i c a l  e v i d e n c e  w h ic h  i s  

b e i n g  a c c u m u l a t e d  i n  t h i s  a r e a ,  i t  a p p e a r s  t h a t  t h e  n a t u r e  o f  

i n s t r u c t i o n a l  s u p p o r t  now a l s o  m u s t  be  more  s h a r p l y  d e f i n e d  s o  

t h a t  i t s  e s s e n t i a l  c h a r a c t e r i s t i c s  c a n  be  m a i n t a i n e d  a c r o s s  

d i f f e r e n t  i n s t r u c t i o n a l  s t r a t e g i e s .

I m p l i c a t i o n s  f o r  F u r t h e r  R e s e a r c h

F u r t h e r  r e s e a r c h  i s  w a r r a n t e d  u s i n g  a f i n e r - g r a i n e d  k i n d  

o f  f o r w a r d  s k i p p i n g  s t r a t e g y .  T h i s  w o u ld  b e t t e r  d i f f e r e n t i a t e  

t h e  t y p e s  o f  l e a r n i n g  t h a t  c a n  t a k e  p l a c e  o n c e  e a c h  i n s t r u c t i o n a l  

p r e s e n t a t i o n  i s  e n t e r e d .  I n  a d d i t i o n ,  p o s i t i v e  f e e d b a c k  s h o u l d  

be  p r o v i d e d  t o  r e i n f o r c e  c o r r e c t  p r o g r a m  r e s p o n s e s  and  t h e  p o s t ­

t e s t  f e e d b a c k  s h o u l d  be  e l i m i n a t e d .

F u r t h e r  i n v e s t i g a t i o n  o f  t h e  e f f e c t  o f  y o k e d  t r e a t m e n t s  

on  u n f a m i l i a r i z e d  s u b j e c t s  a l s o  s eem s  w a r r a n t e d .  Y ok ing  a p p e a r e d  

t o  p r o v i d e  h e l p  o f  some k i n d  f o r  u n f a m i l i a r i z e d  s u b j e c t s ,  b u t  

a d v e r s e l y  a f f e c t e d  t h e  a c h i e v e m e n t  o f  s u b j e c t s  who w e re  f a m i l i a ­

r i z e d  w i t h  t h e  s u b j e c t  m a t t e r .  The  n a t u r e  o f  t h e  a c t i v i t y  

e n g a g e d  i n  b y  y o k e d  s u b j e c t s  n e e d s  f u r t h e r  s y s t e m a t i c  e x p l o r a ­

t i o n .  The  s t u d y  b y  R o s s ,  e t  a l .  ( n o t e  12) f u r t h e r m o r e  showed  

t h a t  l e a r n i n g  f o r  M i s m a t c h e d  s u b j e c t s  (a c o n d i t i o n  s i m i l a r  t o  

y o k i n g  i n  t e r m s  o f  t h e  w i t h d r a w a l  o f  i n s t r u c t i o n a l  s u p p o r t )  

seem ed  t o  be q u i t e  e f f i c i e n t  b e c a u s e  t h e  s a v i n g s  i n  t i m e  r e a l i z e d  

b y  r e d u c i n g  i n s t r u c t i o n a l  s u p p o r t  w e r e  g r e a t e r  t h a n  t h e  r e s u l t a n t  

l o s s e s  i n  a c h i e v e m e n t .  W h i l e  t h e  i m p l i c a t i o n s  o f  t h i s  phenom enon  

f o r  e d u c a t i o n a l  p r a c t i c e  may b e  q u i t e  u n a c c e p t a b l e  w h e n  

c o n s i d e r e d  i n  t h e  c o n t e x t  o f  a c o n v e n t i o n a l  c l a s s r o o m  s e t t i n g ,
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t h e  p h e n o m e n o n  i t s e l f  b e a r s  i n v e s t i g a t i o n  a s  a p o t e n t i a l l y  

s i g n i f i c a n t  v a r i a b l e  i n  l e a r n e r - c o n t r o l l e d  i n s t r u c t i o n .

I t  c a n  be  h y p o t h e s i z e d  t h a t  f o r  s u b j e c t s  whose e x p e c ­

t a t i o n s  h a v e  n o t  b e e n  s h a p e d  b y  p r e f a m i l i a r i z a t i o n ,  a yoked  

t r e a t m e n t  p r o v i d e s  more  o f  a c h a l l e n g e  t h a n  some k i n d s  o f  

s t r a i g h t f o r w a r d  b r a n c h i n g  i n s t r u c t i o n ,  a n d  t h u s  y i e l d s  m o r e  

e f f e c t i v e  l e a r n i n g .  From t h i s  p o i n t  o f  v i e w ,  y o k i n g  c r e a t e s  t h e  

e f f e c t  o f  i n c r e a s e d  i n s t r u c t i o n a l -  s u p p o r t  by  d r a w i n g  on  a w h o le  

new l e v e l  o f  l e a r n e r  p a r t i c i p a t i o n .  More e m p i r i c a l  d a t a  n e e d  t o  

be  g a t h e r e d  a b o u t  t h e  k i n d s  o f  d e c i s i o n s  made by  l e a r n e r s  u n d e r  

t h e s e  c o n d i t i o n s ,  and a b o u t  t h e  c r i t i c a l  v a r i a b l e s  i n v o l v e d  i n  

t h e i r  d e c i s i o n - m a k i n g .

F u r t h e r  r e s e a r c h  a l s o  s eem s  c a l l e d  f o r  w h e r e  d i f f e r e n t  

l e v e l s  o f  p r i o r  a c h i e v e m e n t  a r e  i n c l u d e d .  I n  t h i s  s t u d y  t h e r e  

w ere  o n l y  two l e v e l s  o f  f a m i l i a r i z a t i o n — p r e f a m i l i a r i z e d ,  o r  n o t  

p r e f a m i l i a r i z e d .  T h e r e  w e r e  no i n t e r m e d i a t e  l e v e l s  o f  p r i o r  

f a m i l i a r i t y .  F o r  t h e  s u b s e t  o f  RUNOFF commands w h ich  w e re  n o t  

i n c l u d e d  i n  t h e  p r e f a m i l i a r i z a t i o n  m a t e r i a l s ,  t o t a l  p o s t t e s t  

s c o r e s  f o r  t h e  p r e f a m i l i a r i z e d  and  u n f a m i l i a r i z e d  t r e a t m e n t s  w e re  

e s s e n t i a l l y  t h e  sam e ;  b u t  f o r  t h e  s u b s e t  o f  commands w h ich  w e r e  

a c t u a l l y  p r e f a m i l i a r i z e d ,  t h e  p r e f a m i l i a r i z a t i o n  t r e a t m e n t  

y i e l d e d  h i g h e r  a c h i e v e m e n t  and  an  i n t e r a c t i o n  was f o u n d .  I n v e s ­

t i g a t i o n  o f  i n t e r a c t i o n s  i n  a  c o n t e x t  w h e re  more  l e v e l s  o f  p r i o r  

f a m i l i a r i t y  a r e  p o s s i b l e  m i g h t  c l a r i f y  t h e  c o n d i t i o n s  u n d e r  w h ich  

i n t e r a c t i o n s  c a n  e x i s t ,  and  p r e s u m a b l y  would  f u r n i s h  more  d a t a  t o  

s u p p o r t  t h e  o b s e r v e d  r e l a t i o n s h i p  b e t w e e n  p r i o r  a c h i e v e m e n t  and  

i n s t r u c t i o n a l  s u p p o r t .
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Summary

A l t h o u g h  p r e f a m i l i a r i z a t i o n  r e s u l t e d  i n  s i g n i f i c a n t  

b r a n c h i n g ,  t h e  h y p o t h e s i z e d  i n t e r a c t i o n s  b e t w e e n  p r e f a m i l i a r i z a ­

t i o n  and b r a n c h i n g  t r e a t m e n t  w e re  n o t  f o u n d .  I n s t e a d ,  p r e f a m i l i ­

a r i z e d  g r o u p s  a c h i e v e d  c o n s i s t e n t l y  b e t t e r  on t h e  p o s t t e s t  and  on  

t h e  p e r c e n t a g e  o f  b r a n c h  t e s t s  c o r r e c t ,  w h i l e  t h e  b r a n c h i n g  

s u b j e c t s  t o o k  l e s s  t i m e .  F u r t h e r m o r e ,  t h e  yoked  u n f a m i l i a r i z e d  

g r o u p  p e r f o r m e d  c o n s i s t e n t l y  b e t t e r  t h a n  e x p e c t e d .

The a b s e n c e  o f  t h e  e x p e c t e d  i n t e r a c t i o n s  a p p e a r e d  t o  be  

due  t o  s u b j e c t s '  c o m p a r a t i v e l y  p o o r  r e t e n t i o n  o f  t h e  m a t e r i a l  a s  

e v i d e n c e d  b y  r e l a t i v e l y  lo w  t o t a l  p o s t t e s t  s c o r e s ,  and  b y  t h e  

l a c k  o f  b o t h  a h i g h e r  l e v e l  o f  i n s t r u c t i o n a l  s u p p o r t  and  a 

" f i n e r - g r a i n e d "  f o r w a r d  s k i p p i n g  s t r a t e g y  t o  make u s e  o f  i t .  

T h i s  l a t t e r  c o n d i t i o n  r e s u l t e d  i n  t h e  p r o g r a m  b e i n g  u n a b l e  t o  

d i f f e r e n t i a t e  v e r y  w e l l  b e t w e e n  t h e  u n f a m i l i a r i z e d  g r o u p s ,  who i n  

e f f e c t  a l l  t o o k  t h e  same t r e a t m e n t .  The p o s t t e s t  p r o v i d e d  f e e d ­

b a c k  w h ich  had  t h e  e f f e c t  o f  c r e a t i n g  a n  e v e n  more u n i f o r m  t r e a t ­

m en t  f o r  e v e r y o n e ,  and  a l s o  e r a d i c a t i n g  d i f f e r e n c e s  d u e  t o  t h e  

p r e v i o u s  i n s t r u c t i o n .

F u r t h e r  i n v e s t i g a t i o n  i s  w a r r a n t e d  u s i n g  a more  c o m p le x  

f o r w a r d  s k i p p i n g  s t r a t e g y ,  w i t h  more  r e i n f o r c e m e n t  i n  t h e  i n ­

s t r u c t i o n a l  p r o g r a m  and  no f e e d b a c k  i n  t h e  p o s t t e s t .  The u n e x ­

p e c t e d  p e r f o r m a n c e  o f  t h e  y o k i n g  g r o u p  a l s o  w a r r a n t s  f u r t h e r  

e x p l o r a t i o n .  W h i le  o t h e r  r e s e a r c h  h a s  n o t e d  s i m i l a r  e f f e c t s  i n  

p a s s i n g ,  a f u l l e r  i n v e s t i g a t i o n  o f  t h e  c a u s e s  o f  t h e  phenomenon 

w ou ld  c e r t a i n l y  be  f r u i t f u l .



APPENDIX A 

DISTRIBUTION OF SCRIPT ITEMS



D i s t r i b u t i o n  o f  S c r i p t  I t em s

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2  
1 2  3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

Format OlOlO X X X X X X
PS X X X X X X
RM
SP

AP
NAP

LS
LE
ELS

NF
TS
K ey b o a rd  | 0

2 2 2 2 2 2 2 2 2 3 3 3  3 3 3 3 3 3 3 4  
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

F o rm a t
PS
RM
SP

0 X X X X X X
0 0 0 X X X X X X

AP
NAP

LS
LE
ELS

NF
TS________
K ey b o a rd

0 branch t e s t
X i n s t r u c t i o n a l  i t e m



D i s t r i b u t i o n  o f  S c r i p t  I t e m s

4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

Format
PS
RM
SP

X X 0
AP 0 X X X X
NAP X

X

LS
LE
ELS

NF
TS
K e y b o a rd

F o r m a t
PS
RM
SP
P
AP
NAP

LS
LE
ELS

6 6 6 6 6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8  
1 2 3 4 5 6 7 8 9 0 1  2 3 4 5 6 7 8 9 0

X X
0 0 X X X X X X

0 0 0 X X X

NF
TS________
K e y b o a rd

0  branch  t e s t

X i n s t r u c t i o n a l  i t e m



D i s t r i b u t i o n  o f  S c r i p t  I t e m s

1
8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 9 9 9 0
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

Format
PS
RM
SP

AP
NAP

X X
LS 0 X X
LE 0 X X X X
ELS 0 X X X

NF
TS
K e y b o a rd

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2 2
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

F o r m a t  | 
PS 
RM 
SP 
P
AP 
NAP

LS
LE
ELS
F
NF
TS

X

K e y b o a rd  I

X X
X

X
0 XIX X

X

11 I I I I I
oTo 
' I ‘

oix 
I

X |X |X |X
' T T 1

0 branch  t e s t

X i n s t r u c t i o n a l  i t e m



D i s t r i b u t i o n  o f  P o s t t e s t  I tem s

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 2
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

F o rm a t I I  1 1 1 1 1 | | x |  1 1 I I  1 1 I I  I 1 1 1 1
PS 1 I 1 1 I 1 1 1 1 1 x  | |  | | I I I | IXI 1 I 1
RM 1 1 1 1 1 1 1 x|  | | I I | X|  I I  I I  I I  | | I
SP 1 1 1 1 1 1 1 1 1 1 1 I I  1 1 1 1X | | XI I I I
P I I  I I  1 I I  1 I ! 1 I I  1 1 i x l l x j  I I M
AP 1 1 1 1 1 1 1 1 1 1 1X | | | | X | | | | X | | |  |
NAP 1 1 I I  I I I  1 1 1 1 I I  1 I I  1 1 1 | x | |  1
C I I  1 1 1 1 1 I I  1 1 i x|  m  1 I I  1 I I  I I
T I I  1 I I  l x | |  | I I  1 1 1 1 1 I I  1 I I  1 1
S 1 1 1 1 1 1 1 1x|  I I I I I  1 I !  I I  I I  1 1
LS IX | | | | | | | | | | | | | | | | | I | | I I
LE 1 I XI XI XI  1 1 1 I I  I I  1 1 I I  1 1 1 1 I I  1
ELS 1 1 1 1 IXI I I | | I I I | | | I | j j | I I
F 1 1 I I  I I  I I  1 I I  I I  l x|  | | | 1 I I  1 1
NF 1 1 1 1 1 1 1 I I  I I  1 1 1 1 1 1 1 1 1 1 1 1
TS | | | | | j j j | | | | | | | | | I | | | | |
K ey b o a rd  1 1 1 I 1 1 1 I I I 1 1 1 I I I 1 I M  I 1 1

2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 4
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

F o rm a t  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I  1 1 1 1 1 1
PS 1 1 1 1 I I 1 I I  1 1 1 1 1 1XI IX] | I I
RM 1 1 1 1 1 1 1 I I  1 1 1 1 1 I I  1 1 1 1 1 1 1
SP 1 1 1 I I  1 I I  1XI 1 I I I I  I I  I I  I I
P 1 1 1 1 1 1 x|  I | X|  I I I 1 I I  I I  I I  1
AP M  M  M I X|  | j I I  1 1 I I  I I  I I  1
NAP M i l  M .. I I  1 I !  I I x|  I 1 I I  I I  1
C 1 I I  I I  1 1 1 1 1 1 1 1 1 1 1 I I  1 1 I I  1
T 1 1 1 1 I M I  I I  1 1 1 1 1 I I  1 1 1 I I  1
S I I  I I  I I I I  1 I I  1 1 1 I I  1 1 X 1 1  1
LS I | X | | 1 I I  1 T i l  1 1 x 1X1 M i l l
LE 1 1 1XI XI  I I I  I I  1 1 x | I I  I I  I I  I I
ELS I I  I I  1 x | i i i i xi  i i x 1 1 I I  I I  I I
F IXI I I I  1 1 1X | I I I I I I  1X | I I  I I
NF I I  1 I I  |X I I  1 M X |  I 1 1 X 1 1  1 I I  1
TS I I  I I  l l x I I  I I  I I  1 I I  I I  I I  1 1
K eyboa rd  1 1 1 I I  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I

0 b r a n c h  t e s t

X i n s t r u c t i o n a l  i t e m
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4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0

F o r m a t  1 I I  I I  I I  I I  I I  I I  I I  I I  I I  I I  I I
PS 1 1 1X  | I | | 1 1 1 1 1 1 1 1 1 M i l l
RM IT 1 1 1 1 1 X I  | |  I 1 1 I 1 I x M i l l
SP 1 1X| l | l | 1 1 I 1 TT 1 1 n 1 | x  I 1 1
P 1X1 M i l l I I  1 1 1 1 1 1 1 I I  1 I I
AP 1 1 I I  1 1 1 1 1 1 1 1 I X I  | 1 I I  I I  I
NAP 1 1 1 1 1x |  1 I I  M  M  I I  1 M i l l
C II 1 1 1 1 1 1 1 1 1 1 1x |  1 1 x i x i  1 1 1
T 1 1 1 1 1 1 1 1 1 1 1 1 1 | x |  I X M i l l
S 1 1X |  I I I I 1 1 1 1 I I  1 I X I X | |  1 ! 1
LS 1 1 1 1 1 1 1 |X |  | | | 1 1 1 1 1 I I  I I
LE 1 1 1 1 1 1 1 1 I X I x i XI 1 1 1 1 I I  I I  1
ELS 1 1 1 1 1 1 1 I I  I I | X |  I I  1 I I  I I  1
F 1 1 I I  I I  1 I I  1 I I  I I  I 1 1 1 I I  1 I I
NF I I X I  I !  | x | 1 1 I I  1 1 1 1 1 I I  I I  1
TS 1 I x i  | X |  I |X 1 1 I I  I I X I  | | I I  1 I I
K e y b o a rd  1 1 1 I I  1 | |  1 1 I I 1 1 1 1 1 1 1 1 1 1 1

0  b r a n c h  t e s t

X i n s t r u c t i o n a l  i t e m
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%ALGOL
b e g i n  e x t e r n a l  p r o c e d u r e  l g o u t ;  
i n t e g e r  s k i p t e s t , s k i p r i g h t s ;  
s t r i n g  i d n a m e ;  
s k i p t e s t : = 0 ;  
s k i p r i g h t s : = 0 ;
%TEACHER CHARLES A. DYER, DEC, BLDG. 1 - 5 / B 9 0 ,  142 MAIN STREET,
%LANGUAGE ENGLISH
%SWITCH s k i p v e r s i o n  FALSE
%SGNOSIS
%KEEP
%TEXT p a g e ;
RUNOFF T u t o r i a l

T h i s  c o u r s e  i s  f o r  t h e  p e r s o n  who c a n  t y p e  a d o c u m e n t  
on  t h e  t e r m i n a l ,  b u t  knows n o t h i n g  a b o u t  RUNOFF.

L e t ' s  make s u r e  y ou  c a n  u s e  t h e  k e y b o a r d .
T h i s  i s  l i k e  a t y p e w r i t e r  k e y b o a r d ,  w i t h  
some e x t r a  k e y s  a d d e d .  You may n e e d  
t h e  RETURN k e y  and  t h e  DELETE k e y .
%TEXT p a g e ;
When you  h a v e  a n s w e r e d  a q u e s t i o n ,  y ou  s h o u l d  p r e s s  t h e  RETURN 
k e y
so  t h a t  t h e  p r o g r a m  knows you a r e  f i n i s h e d  e n t e r i n g  i n f o r m a t i o n .  
Be c a r e f u l  t o  o n l y  p r e s s  t h e  RETURN k e y  ONCE e a c h  t i m e .
%TEXT p a g e ;
The DELETE k e y  e r a s e s  t h e  l a s t  c h a r a c t e r  you  t y p e d ,  
a s  l o n g  a s  y ou  h a v e n ' t  e n d e d  t h e  l i n e  b y  p r e s s i n g  RETURN.
%TEXT p a g e ;
The k e y b o a r d  h a s  t h e  n u m b e rs  1 t h r o u g h  0 ,  and  l o w e r  c a s e  ( s m a l l )  
an d  c a p i t a l  l e t t e r s .  You c a n  t y p e  a n s w e r s  i n  e i t h e r  
u p p e r  o r  l o w e r  c a s e .  Do NOT u s e  t h e  l o w e r  c a s e  l e t t e r  "1"  
f o r  t h e  number  " 1 " .
%TEXT p a g e ;
When i t  a s k s ,  "How much do  you  know a b o u t  . . . "  some t o p i c ,  
t h e  p r o g r a m  may a s k  a b o u t  s o m e t h i n g  y ou  n e v e r  l e a r n e d .
I f  you  h a v e  no i d e a  w h a t  t h e  a n s w e r  i s ,  
t h e n  t y p e  i n  a q u e s t i o n  m a r k ,  " ? " .
The  p r o g r a m  w i l l  t r e a t  i t  a s  a  wrong a n s w e r  and  c o n t i n u e .
%TEXT p a g e ;
F o r  m o s t  a n s w e r s ,  t h e  p r o g r a m  w i l l  s a y  w h e t h e r  you  w e r e  r i g h t  
o r  w r o n g .  When i t  a s k s  "How much do you  know a b o u t  . . . "  some 
t o p i c ,
h o w e v e r ,  t h e  p r o g r a m  w i l l  n o t  t e l l  you  t h i s .
Type  i n  y o u r  ID. Remember t o  p r e s s  RETURN a f t e r w a r d .
%QEND
%ALGOL
b e g i n
o p e n f i l e ( 2 , " " ) ; 
r e l e a s e ( 2 ) ;
g e t l i n e ; i d n a m e : = a n s w e r ; 
o u t p u t ( 2 , "DSK") ;  
o p e n f i l e ( 2 , i d n a m e ) ;
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e n d ;
%TEXT n o p a u s e : = t r u e ;  p a g e ;
I f  y o u  w a n t  t o  c h a n g e  a n  a n s w e r  and  h a v e  n o t  y e t  p r e s s e d  RETURN, 
you  c a n  e r a s e  t h e  l a s t  c h a r a c t e r  on t h e  l i n e  
b y  p r e s s i n g  t h e  DELETE (RUBOUT) k e y .
F o r  e x a m p l e ,  i f  y ou  t y p e d  EXXPERT and  w a n te d  t o  c h a n g e  i t  t o  
EXPERT
you wou ld  d e l e t e  t h e  " T " , " R " ,  " E " , " P " ,  and  t h e  "X" 
b y  p r e s s i n g  t h e  DELETE k e y  5 t i m e s ,  t h e n  t y p i n g  PERT b a c k  i n  
a g a i n .
%NOEXTRA
%QUESTION TRY1: n o p a u s e : = t r u e ; p a g e ;
T ry  t h e  DELETE k e y .
Type  i n  t h e  word  EXXPERT,
t h e n  d e l e t e  t h e  XPERT a n d  t y p e  t h e  r e s t  o f  t h e  w o rd ,
PERT
b a c k  i n  c o r r e c t l y .
%NEUTRAL EXPERT
T h a t s  how t h e  d e l e t e  k e y  w o r k s .
%NEUTRAL EXXPERT
You d i d n ' t  g e t  r i d  o f  t h e  e x t r a  "X"
%EXTRA 
%NEUTRAL 
%G0 TO TRY1 
%TEXT p a g e ;
RUNOFF i s  a D E C sys tem -10  p r o g r a m  t h a t  e n a b l e s  you  t o  p r e p a r e  
d o c u m e n t s  e a s i l y .
By i n s e r t i n g  RUNOFF commands i n t o  y o u r  t e x t ,
you  c a n  f o r m a t  y o u r  m a t e r i a l  w i t h  a minimum o f  e f f o r t .
You n e e d  n o t  w o r r y  a b o u t  l i n i n g  up m a r g i n s ,
p a g e  n u m b e r i n g ,  o r  o t h e r  f o r m a t t i n g  c o n s i d e r a t i o n s .
RUNOFF d o e s  a l l  t h e s e  t h i n g s  f o r  y o u .
%TEXT p a g e ;
When you  h a v e  f i n i s h e d  t h i s  l e s s o n ,  you  s h o u l d  be  a b l e  t o :
S e t  m a r g i n s  and  p a g e  s i z e  
S e t  l i n e  s p a c i n g  and s k i p  l i n e s  
F o r m a t  p a r a g r a p h s
C r e a t e  c e n t e r e d  h e a d i n g s  and  t i t l e s  
F o rm a t  l i s t s  
S e t  t a b  s t o p s
S p e c i f y  e i t h e r  a  r a g g e d  r i g h t  m a r g i n  o r  a r i g h t  m a r g i n  w h ic h  i s  
l i n e d  up
%QUESTION TEST1: b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;
e n d ;  p a g e ;
How much do you  a l r e a d y  know a b o u t  
RUNOFF Commands

What makes  a RUNOFF command d i f f e r e n t  f rom  t e x t ?  
%NOEXTRA
%NEUTRAL . IN COLUMN 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;  
%NEUTRAL PERIOD IN COLUMN 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;  
%NEUTRAL PERIOD IN COLUMN ONE
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%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL . IN COLUMN ONE
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL A . IN COLUMN 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL A PERIOD IN COLUMN 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL A PERIOD IN COLUMN ONE
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL A . IN COLUMN ONE
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT1 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT1 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
When two o r  more  commands a r e  c o m b in e d  on  o n e  l i n e ,  
w h a t  c h a r a c t e r  i s  u s e d  t o  s e p a r a t e  commands? Type i n  t h e  
c h a r a c t e r .
%NOEXTRA
%NEUTRAL A SEMICOLON 
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r :
%NEUTRAL SEMICOLON 
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r ]
%NEUTRAL A SEMI COLON

g h t s  + 1 

g h t s  + 1 

g h t s  + 1

e n d ; 

e n d ; 

e n d ; 

e n d ; 

e n d ;

%ALGOL b e g i n  s k i p r i g h t s : = s k i p r j  
%NEUTRAL SEMI COLON
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 
%NEUTRAL ;
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT1
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT1
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
When s e v e r a l  commands a r e  c o m b in e d  on  o n e  l i n e ,  w h a t  c h a r a c t e r  
m a r k s  t h e
b e g i n n i n g  o f  e a c h  command? J u s t  t y p e  t h e  c h a r a c t e r .
%NOEXTRA
%NEUTRAL A PERIOD
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n
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%GOTO TEST2 
%IFEND s k i p v e r s i o n  
%NEUTRAL PERIOD
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n
%GOTO TEST2
%IFEND s k i p v e r s i o n
%NEUTRAL .
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%IF s k i p v e r s i o n
%GOTO TEST2
%IFEND s k i p v e r s i o n
%NEUTRAL DOT
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n
%GOTO TEST2
%IFEND s k i p v e r s i o n
%NEUTRAL A DOT
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n
%GOTO TEST2
%IFEND s k i p v e r s i o n
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT1 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%GOTO NEXT
%QUESTION SECT1: n o p a u s e : = t r u e ; p a g e ;
RUNOFF Commands and t e x t  i n p u t

RUNOFF u s e s  TEXT and  COMMANDS.
RUNOFIf commands t e l l  how t o  f o r m a t  
t h e  t e x t  y ou  e n t e r .
A n y t h i n g  t h a t  i s  n o t  a command i s  t a k e n  a s  t e x t  
and  w i l l  be  p a r t  o f  y o u r  f i n i s h e d  o u t p u t .

F o r m a t  o f  RUNOFF commands

A l l  RUNOFF commands b e g i n  w i t h  a p e r i o d  i n
c o lu m n  1 ( t h e  f i r s t  s p a c e  on t h e  l i n e ) .
Commands c a n  be  a b b r e v i a t e d ,  and  s e v e r a l  commands c a n  be  c o m b in e d  
on o n e  l i n e  by  s e p a r a t i n g  them w i t h  a s e m i c o l o n  "

Can TEXT i n p u t  t o  RUNOFF b e g i n  w i t h  a p e r i o d  i n  
c o lu m n  1 ( t h e  f i r s t  s p a c e  on  t h e  l i n e ) ?
%EXTRA 
%ORDER
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%RIGHT NO 
%LACK YES 
Answer  y e s  o r  n o .
%WRONG
No, a n y t h i n g  w i t h  a p e r i o d  i n  c o l u m n  1 w i l l  be  i n t e r p r e t e d  a s  a 
command
by  RUNOFF. E v e r y t h i n g  e l s e  w i l l  be  a c c e p t e d  a s  t e x t  i n p u t .
%TEXT n o p a u s e : = t r u e ;  p a g e ;
F o r m a t  o f  t e x t  i n p u t

T e x t  i n p u t  t o  RUNOFF i s  f r e e  f o r m .
L i n e s  c a n  be a n y  l e n g t h  you  w a n t .
Remember ,  t h o u g h ,  t h a t  no t e x t  l i n e  c a n  b e g i n  w i t h  a p e r i o d  i n  
c o lu m n  1 .
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
W i th  w h a t  c h a r a c t e r  do a b b r e v i a t e d  RUNOFF commands  s t a r t ?  Type  
t h e  c h a r a c t e r .
%RIGHT A PERIOD 
%RIGHT .
%RIGHT DOT 
%RIGHT PERIOD 
%RIGHT A DOT 
%LACK .
What m u s t  be  i n  c o lu m n  o n e ?
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Can more  t h a n  one  RUNOFF command be  w r i t t e n  o n  a l i n e ?  Answer  YES 
o r  NO.
%RIGHT YES 
%LACK NO
Answer  y e s  o r  n o .
%WRONG NO
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
I n  o r d e r  t o  i n s e r t  a RUNOFF command i n t o  t e x t ,  y ou  m u s t  s t a r t  a 
new l i n e .
T r u e  o r  F a l s e ?
%RIGHT TRUE
The command m u s t  b e g i n  w i t h  a p e r i o d  i n  c o l u m n  1 .
%LACK FALSE
Answer  e i t h e r  T r u e  o r  F a l s e  
%WRONG FALSE
The command m u s t  b e g i n  w i t h  a p e r i o d  i n  c o l u m n  1 .
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
I f  you  w a n t  t o  t y p e  i n  f o u r  RUNOFF commands o n e  a f t e r  a n o t h e r ,  
e a c h  command
m u s t  s t a r t  on  a new l i n e .  I s  t h i s  t r u e ?
%RIGHT NO 
%RIGHT FALSE 
%LACK YES 
Answer  y e s  o r  n o .
%WRONG YES
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
When s e v e r a l  RUNOFF commands a r e  t y p e d  on  o n e  l i n e ,  i n  w h a t  
c o l u m n  m u s t  t h e
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f i r s t  command b e g i n ?
%RIGHT IN COLUMN ONE
%RIGHT COLUMN ONE
%RIGHT IN COLUMN 1
%RIGHT COLUMN 1
%RIGHT IN THE FIRST COLUMN
%RIGHT THE FIRST COLUMN
%RIGHT FIRST COLUMN
%RIGHT ONE
%RIGHT FIRST
%RIGHT 1
%WRONG
%QUESTION TEST2: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  
e n d ; p a g e ;
How much do you a l r e a d y  know a b o u t  
S e t t i n g  P ag e  S i z e

What i s  t h e  command f o r  s e t t i n g  p a g e  s i z e ?
Leave  o u t  t h e  n u m b e rs  f o r  a s p e c i f i c  p a g e  s i z e .
%NOEXTRA 
%NEUTRAL .PS
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .PAGE SIZE
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT2 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT2 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
E n t e r  t h e  command t o  s e t  up a p a g e  60 l i n e s  h i g h  and  132 
c h a r a c t e r s  w i d e .
%NOEXTRA
%NEUTRAL .PS  60 , 132
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .PAGE SIZE 60 , 132
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT2 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT2 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What i s  t h e  ABBREVIATED command t o  s e t  a  p a g e  s i z e  o f  45 c o l u m n s
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a n d  50 l i n e s ?
%NOEXTRA
%NEUTRAL .PS  50 , 45
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST3 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT2 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%GOTO NEXT
%QUESTION SECT2: n o p a u s e : = t r u e ; p a g e ;
.PAGE SIZE l i n e s  , c o l u m n s  o r  s p a c e s  o r  .PS  l i n e s  , c o l u m n s  o r  
s p a c e s

T h i s  s e t s  p a g e  s i z e  i n  l i n e s  b y  c o l u m n s  o r  s p a c e s  . 
T h i s  i s  t h e  a r e a  y o u r  t e x t  w i l l  o c c u p y  on t h e  p a g e .
The d e f a u l t  when PAGE SIZE i s  n o t  s p e c i f i e d  i s  
58 l i n e s  b y  60 s p a c e s .

.PAGE SIZE 2 5 , 7 2
f o r  i n s t a n c e ,  s e t s  p a g e  s i z e  t o  25 l i n e s  by  72 c o l u m n s  o r  s p a c e s .  
A p a g e  s i z e  o f  40 l i n e s  b y  80 c o l u m n s  i s  s p e c i f i e d  b y  
•PS 4 0 , 8 0
How i s  a  p a g e  s i z e  o f  60 l i n e s  b y  72 s p a c e s  s p e c i f i e d ?
Use t h e  UNABBREVIATED command.
%EXTRA
%RIGHT .PAGE SIZE 6 0 , 7 2  
%RIGHT .PAGE SIZE 60 , 72 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o l u m n  1
T h i s  w ou ld  n o t  be r e c o g n i z e d  a s  a RUNOFF command.
%LACK ,
You l e f t  o u t  t h e  comma b e t w e e n  l i n e s  a n d  c o l u m n s  .
%WRONG .PS  60 , 72
Use t h e  UNABBREVIATED command.
%WRONG 6 0 , 7 2
You l e f t  o u t  t h e  command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
How i s  a p a g e  s i z e  o f  55 l i n e s  b y  132 c o l u m n s  s p e c i f i e d ?
%EXTRA 
%ORDER
%RIGHT . PAGE SIZE 55 , 132 
%RIGHT .PS  55 , 132 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o lu m n  o n e .
RUNOFF commands h a v e  a p e r i o d  i n  c o lu m n  o n e .
%LACK ,
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You l e f t  o u t  t h e  comma b e t w e e n  l i n e s  a n d  c o l s  .
%EXTRA
%WRONG 132 , 55
You s h o u l d  s p e c i f y  l i n e s  f i r s t ,  t h e n  c o l u m n s .
%WRONG
Type . P S ,  t h e n  l i n e s  , c o l u m n s  .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
How i s  a p a g e  s i z e  o f  60 l i n e s  by  120 s p a c e s  o r  c o l u m n s  d e f i n e d ?  
Use t h e  ABBREVIATED command.
%EXTRA 
%ORDER
%RIGHT .PS 60 , 120 
%LACK .
T h i s  i s  n o t  a  RUNOFF command. P u t  a i n  c o lu m n  o n e .
%WRONG .PAGE SIZE 60 , 120 
Use t h e  ABBREVIATED command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type t h e  ABBREVIATED command t o  s p e c i f y  a p age  s i z e  o f  
55 l i n e s  and 40 c o l u m n s .
%EXTRA
%RIGHT . PS 55 , 40 
%LACK .
The p e r i o d  i s  m i s s i n g  f rom co lum n  o n e .
%EXTRA
%WRONG PAGE SIZE
T h i s  i s  n o t  an  a b b r e v i a t e d  command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
In  t h e  RUNOFF command 
.PS  2 5 , 8 0
What d o e s  t h e  25 s t a n d  f o r ,  l i n e s  o r  s p a c e s ?
%RIGHT 25 LINES
%RIGHT LINES
%RIGHT VERTICAL SPACES
%RIGHT VERTICAL SPACING
%EXTRA
%LACK LINES
We know i t ' s  25 ,
b u t  25 o f  w h a t ,  l i n e s  o r  c o l u m n s  ( s p a c e s ) ?
%WRONG COLUMNS
Columns i s  s p e c i f i e d  by  t h e  s e c o n d  n u m b e r ,  n o t  t h e  f i r s t .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
U s i n g  ABBREVIATED commands ,  s e t  up  a p a g e  s i z e  o f  72 c o l u m n s  and  
66 l i n e s .
%EXTRA
%RIGHT .PS  66 , 72 
%EXTRA 
%LACK .
You l e f t  o u t  t h e  p e r i o d  
%LACK ,
You l e f t  o u t  t h e  comma
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%LACK PS
Yo,u l e f t  o u t  t h e  PAGE SIZE command.  Remember i t  s h o u l d  be 
ABBREVIATED.
%LACK 66
Number o f  l i n e s  i s  i n c o r r e c t l y  s p e c i f i e d .
%LACK 72
Number o f  c o l u m n s  i s  i n c o r r e c t l y  s p e c i f i e d .
%WRONG .PS 7 2 , 6 6
The number  o f  l i n e s  com es  f i r s t .
%WRONG
%QUESTION TEST3: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;
e n d ; n o p a u s e : = t r u e ;  p a g e ;
How much do you  a l r e a d y  know a b o u t  
S e t t i n g  R i g h t  M a r g in ?

What command s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  30?
I n c l u d e  t h e  number i n  t h e  command.
%NOEXTRA 
%NEUTRAL .RM 30
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .RIGHT MARGIN 30
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT3
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT3
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  e n d ; n o p a u s e : = t r u e ;  p a g e ;  
What  ABBREVIATED command s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  25? 
%NOEXTRA 
%NEUTRAL .RM 25
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT3
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT3
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  e n d ; n o p a u s e : = t r u e ;  p a g e ;  
How do you  s e t  t h e  r i g h t  m a r g i n  i n  c o l u m n  120?
%NOEXTRA 
%NEUTRAL .RM 120
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST4 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
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%IF s k i p v e r s i o n  
%GOTO SECT3 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL
%QUESTION SECT3: n o p a u s e : = t r u e ;  p a g e ;  
.RIGHT MARGIN c o lu m n  o r  .RM c o lu m n

T h i s  s e t s  t h e  r i g h t  m a r g i n  t o  t h e  c o lu m n  s p e c i f i e d .

.RIGHT MARGIN 50
S e t s  t h e  r i g h t  m a r g i n  t o  c o lu m n  5 0 .
W r i t e  t h e  UNABBREVIATED command t o  s e t  t h e  r i g h t  m a r g i n  t o  c o l u m n  
80 .
%EXTRA
%RIGHT . RIGHT MARGIN 80 
%LACK .
T h i s  i s  a RUNOFF command.  You n e e d  a i n  c o l u m n  o n e .
%EXTRA 
%LACK 80
You d i d n ' t  s p e c i f y  co lu m n  8 0 .
%WRONG .RM 80
Use t h e  UNABBREVIATED command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What i s  t h e  ABBREVIATED command 
t o  s e t  t h e  r i g h t  m a r g i n  t o  45?
%EXTRA
%RIGHT . RM 45 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o lu m n  1 .
%LACK RM
Remember t o  a b b r e v i a t e  t h e  command.  ■
% WRONG RIGHT MARGIN 45 
% WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
.RM 72
s e t s  t h e  r i g h t  m a r g i n  t o  c o lu m n  7 2 .
How do y ou  s e t  t h e  r i g h t  m a r g i n  t o  c o lu m n  120?
%EXTRA
%RIGHT .RIGHT MARGIN 120 
%RIGHT .RM 120 
%EXTRA 
%LACK .
You l e f t  o u t  t h e  p e r i o d .  T h i s  i s  n o t  a RUNOFF command.
% WRONG 120
T h i s  h a s  n o t h i n g  t o  i n d i c a t e  you  a r e  s e t t i n g  t h e  r i g h t  m a r g i n .  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command s e t s  t h e  r i g h t  m a r g i n  t o  c o lu m n  13? 
%RIGHT .RM 13 
%EXTRA



%LACK .
You l e f t  o u t  t h e  p e r i o d .
%LACK RM
You l e f t  o u t  t h e  ABBREVIATED command f o r  s e t t i n g  t h e  r i g h t  
m a r g i n .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command s e t s  t h e  r i g h t  m a r g i n  t o  c o l u m n  20?  
%RIGHT .RM 20 
%LAGK .
You n e e d  a p e r i o d  i n  c o lu m n  1 .
%LACK R M
You h a v e  no r i g h t  m a r g i n  command.
%LACK 20
You h a v e n ' t  s p e c i f i e d  c o lu m n  20 .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What command i n c r e a s e s  t h e  r i g h t  m a r g i n  t o  75?
%RIGHT .RIGHT MARGIN 75 
%RIGHT .RM 75 
%LACK .
T h i s  command s h o u l d  b e g i n  w i t h  a 
%LACK 75
You m u s t  s p e c i f y  c o lu m n  75 a s  t h e  c o l u m n  you  w a n t .
%WRONG
%QUESTION TEST4: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e
e n d ;  p a g e ;
How much do y o u  a l r e a d y  know a b o u t  
L i n e  S p a c i n g

How do you  s p e c i f y  t r i p l e  s p a c i n g ?
%NOEXTRA
%NEUTRAL .SPACING 3
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .SP  3
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT4 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT4 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What i s  t h e  ABBREVIATED command t o  s e t  l i n e  s p a c i n g  on  e v e r y  
f o u r t h  l i n e ?
%NOEXTRA 
%NEUTRAL .SP  4
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
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%GOTO SECT4
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT4
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
How i s  d o u b l e  s p a c i n g  s e t ?
%NOEXTRA
%NEUTRAL .SPACING 2
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST5 
%IFEND s k i p v e r s i o n  
%NEUTRAL .SP  2
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST5 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT4
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%GOTO NEXT
%QUESTION SECT4: n o p a u s e : = t r u e ; p a g e ;
.SPACING num ber  o r  .S P  number

S e t s  v e r t i c a l  s p a c i n g  b e t w e e n  l i n e s .
The d e f a u l t  s e t t i n g  i s  1 ,  f o r  s i n g l e  s p a c i n g .  
S p a c i n g  c a n  be  f rom  1 t o  5 .

.S P  3
g i v e s  t r i p l e  s p a c i n g  —  t e x t  on e v e r y  t h i r d  l i n e .
How do y ou  s p e c i f y  t e x t  s p a c e d  on  e v e r y  f i f t h  l i n e ?
Use t h e  UNABBREVIATED command.
%EXTRA
%RIGHT . SPACING 5 
%LACK .
F o r  t h i s  t o  be  a RUNOFF command,  you  m u s t  h a v e  a p e r i o d  i n  c o l u m n  
o n e .
%WRONG .S P  5
D o n ' t  a b b r e v i a t e  t h i s  t i m e .
%EXTRA
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What i s  t h e  ABBREVIATED command t o  s e t  d o u b l e  s p a c i n g ?
%EXTRA 
%RIGHT .S P  2



%EXTRA 
%LACK .
You l e f t  o u t  t h e  p e r i o d .
%EXTRA 
%LACK 2
How do you know i t ' s  d o u b l e  s p a c i n g ?
%WRONG .S  2
•S i s  n o t  t h e  a b b r e v i a t i o n  f o r  S P a c i n g  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ; .
What ABBREVIATED command g i v e s  t r i p l e  s p a c i n g ?
%RIGHT .SP  3 
%LACK 3
T h i s  i s  t r i p l e  s p a c i n g .  D o n ' t  f o r g e t  t h e  3 .
%LACK .
The command m u s t  s t a r t  w i t h  a p e r i o d  i n  c o lu m n  1 .
%WRONG .SPACING 3
The command s h o u l d  be  ABBREVIATED.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command w i l l  g i v e  d o u b l e - s p a c e d  t e x t ?
%RIGHT .SP  2 
%LACK .
You l e f t  o u t  t h e  p e r i o d  w hich  makes t h i s  a RUNOFF command. 
%LACK 2
You d i d n ' t  s p e c i f y  d o u b l e  s p a c i n g .
%WRONG .SPACING 2
The command s h o u l d  be  ABBREVIATED.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
A f t e r  y ou  h a v e  c h a n g e d  f rom s i n g l e  s p a c i n g  t o  d o u b l e  s p a c i n g ,  
how do you  r e s t o r e  s i n g l e  s p a c i n g  i n  y o u r  t e x t ?
%RIGHT .SPACING 1 
%RIGHT .SP  1 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o lu m n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
I s  i t  p o s s i b l e  t o  s p e c i f y  s p a c i n g  e v e r y  e i g h t h  l i n e ?
%RIGHT NO 
%LACK YES 
Answer  y e s  o r  n o .
%WRONG YES
You c a n  o n l y  h a v e  s p a c i n g  up t o  5 l i n e s .
%WRONG
%QUESTION TEST5: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;
e n d ; p a g e ;
How much do you  a l r e a d y  know a b o u t  
P a r a g r a p h  F o r m a t t i n g

How do you s p e c i f y  a  new p a r a g r a p h  made by  i n d e n t i n g  f i v e  s p a c  
and
s k i p p i n g  3 l i n e s ?
%NOEXTRA
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%NEUTRAL .PARAGRAPH 5 , 3
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ,P  5 , 3
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT5 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT5 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What i s  t h e  command f o r  a p a r a g r a p h  made b y  i n d e n t i n g  7 s p a c e s  
and
s k i p p i n g  one  l i n e ?
%NOEXTRA
%NEUTRAL , P  7 ,  1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .PARAGRAPH 7 , 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT5
%IFEND s k i p v e r s i o n
%EXTRA
%MEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT5
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What i s  t h e  ABBREVIATED command f o r  a p a r a g r a p h  made by  s k i p p i n g  
on e  l i n e
and  i n d e n t i n g  10 s p a c e s ?
%NOEXTRA
%NEUTRAL . P  10 , 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST6 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT5 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%GOTO NEXT
%QUESTION SECT5: n o p a u s e : = t r u e ;  p a g e ;
.PARAGRAPH i n d e n t  , v e r t i c a l  s p a c i n g  o r  . P  i n d e n t  , v e r t i c a l  
s p a c i n g
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F o r m a t s  a  new p a r a g r a p h .
I n d e n t  s p e c i f i e s  t h e  number  o f  s p a c e s  t h e  f i r s t  l i n e  w i l l  be  

i n d e n t e d .
V e r t i c a l  s p a c i n g  i s  t h e  v e r t i c a l  s p a c i n g  b e t w e e n  p a r a g r a p h s .

.PARAGRAPH 8 , 2
C r e a t e s  a new p a r a g r a p h  b y  s p a c i n g  2 v e r t i c a l  s p a c e s  

and  i n d e n t i n g  8 s p a c e s .
What UNABBREVIATED command w i l l  g i v e  a new p a r a g r a p h  
i n d e n t e d  4 s p a c e s  and  w i t h  2 v e r t i c a l  s p a c e s ?
%EXTRA
%RIGHT . PARAGRAPH 4 , 2 
%LACK .
You n e e d  a p e r i o d  i n  c o lu m n  o n e .
%WRONG .P  4 , 2 
D o n ' t  a b b r e v i a t e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
. P  5 , 1
W i l l  c r e a t e  a  new p a r a g r a p h  i n d e n t e d  t o  c o lu m n  5 ,  
w i t h  a v e r t i c a l  s p a c i n g  o f  o n e  l i n e .

What ABBREVIATED command w i l l  c r e a t e  a  new p a r a g r a p h  i n d e n t e d  t o  
c o l u m n  1 5 ,
w i t h  a v e r t i c a l  s p a c i n g  o f  two l i n e s ?
%EXTRA
%RIGHT . P  15 , 2
%EXTRA
%LACK .
You f o r g o t  t h e  p e r i o d .  I t ' s  n o t  a  RUNOFF command.
%EXTRA 
%LACK 15
The i n d e n t  s h o u l d  be  1 5 .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command w i l l  c r e a t e  a  new p a r a g r a p h  
i n d e n t e d  t o  c o l u m n  8 ,  w i t h  3 v e r t i c a l  s p a c e s ?
%RIGHT .P  8 , 3 
%LACK .
You f o r g o t  t h e  p e r i o d .
%LACK ,
You f o r g o t  t h e  comma.
%LACK 8
You h a v e n ' t  s p e c i f i e d  t h e  i n d e n t  o f  8 c o l u m n s .
%LACK 3
You o m i t t e d  t h e  3 v e r t i c a l  s p a c e s .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What d o e s  t h e  3 i n  

. P  5 , 3  
s t a n d  f o r ?
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%RIGHT LINES
%RIGHT SPACING
%RIGHT VERTICAL SPACING
%RIGHT SPACES
%RIGHT VERTICAL SPACES
%WRONG INDENT
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
How w ou ld  you  c r e a t e  a  p a r a g r a p h  w i t h  v e r t i c a l  s p a c i n g  o f  4 
s p a c e s
and  i n d e n t e d  8 c o l u m n s ?
%RIGHT .PARAGRAPH 8 , 4 
%RIGHT .P  8 , 4 
%LACK .
You n e e d  a p e r i o d  i n  c o lu m n  o n e .
%LACK P
You l e f t  o u t  t h e  p a r a g r a p h  command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type  t h e  ABBREVIATED command t o  c r e a t e  a p a r a g r a p h  w i t h  v e r t i c a l  
s p a c i n g
o f  2 l i n e s  and  i n d e n t a t i o n  o f  4 c o l u m n s .
%RIGHT .P  4 , 2 
%LACK .
You n e e d  a p e r i o d  i n  c o l u m n  1 .
%WRONG
%QUESTION TESTS: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;
e n d ; p a g e ;
How much do you a l r e a d y  know a b o u t  
A u t o p a r a g r a p h ?

What command s e t s  a u t o p a r a g r a p h  mode?
%NOEXTRA 
%NEUTRAL .AP
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL .AUTOPARAGRAPH
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT6
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT6
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e  ;
What ABBREVIATED command t u r n s  o f f  a u t o p a r a g r a p h  mode?
%NOEXTRA
%NEUTRAL .NAP
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n



%GOTO SECTS
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT6
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What ABBREVIATED command a l w a y s  g i v e s  a p a r a g r a p h  
i n d e n t e d  3 c o l u m n s ,  w i t h  a v e r t i c a l  s p a c i n g  o f  2 l i n e s ,  
w h e t h e r  o r  n o t  a u t o p a r a g r a p h  i s  s e t ?
%NOEXTRA
%NEUTRAL . P  3 , 2
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST7 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT6 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT6 
%IFEND s k i p v e r s i o n
%QUESTION SECT6: n o p a u s e : = t r u e ; p a g e ;
.AUTOPARAGRAPH o r  .AP

C a u s e s  a BLANK LINE o r  a n y  l i n e  s t a r t e d  by  p r e s s i n g  t h e  TAB o r  
SPACE k e y s
t o  b e g i n  a new p a r a g r a p h ,  t h e  same a s  a  . P  command.
.AP w i l l  ’u s e  w h a t e v e r  i n d e n t  and  s p a c i n g  was  s e t  b y  y o u r  l a s t  
.PARAGRAPH
command. The d e f a u l t  i f  you  h a v e n ' t  s p e c i f i e d  a n y t h i n g  y e t  
i s  .P  5 , 1 .
Name one  o f  t h e  k e y s
w h ic h  you c a n  p r e s s  a t  t h e  b e g i n n i n g  o f  a l i n e  
w h ich  w i l l  g i v e  a new p a r a g r a p h  when .AP h a s  b e e n  s e t .
%EXTRA 
%RIGHT SPACE 
%RIGHT TAB 
%RIGHT RETURN 
%RIGHT BLANK LINE 
%RIGHT NEW LINE 
%RIGHT RETURN KEY 
%RIGHT TAB KEY 
%RIGHT 
%WRONG
S p e l l  t h e  name o u t  i n s t e a d  o f  p r e s s i n g  t h e  k e y .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
W i l l  TAB i n  t h e  m i d d l e  o f  a l i n e  g i v e  a new p a r a g r a p h ?
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%RIGHT NO 
%LACK YES 
Answer y e s  o r  n o .
% WRONG YES
The TAB h a s  t o  be a t  t h e  b e g i n n i n g  o f  t h e  l i n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What UNABBREVIATED command do you  t y p e  f o r  a SPACE a t  t h e  
b e g i n n i n g  o f  a l i n e  
t o  g i v e  a new p a r a g r a p h ?
%RIGHT .AUTOPARAGRAPH 
%LACK .
You n e e d  a p e r i o d  i n  c o lu m n  o n e .
%WRONG
%TEXT n o p a u s e : = t r u e ;  p a g e ;
.NOAUTOPARAGRAPH o r  .NAP

T u r n s  o f f  a u t o p a r a g r a p h  mode .  A b l a n k  l i n e ,  a t a b  o r  a  b l a n k  
s p a c e
a t  t h e  b e g i n n i n g  o f  a l i n e  w i l l  no l o n g e r  s t a r t  a new p a r a g r a p h .  
Of c o u r s e ,  t h e  ,P  command w i l l  a l w a y s  s t a r t  a new p a r a g r a p h .  
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command t u r n s  o f f  a u t o p a r a g r a p h  mode?
%RIGHT .NAP 
%LACK .
T h i s  n e e d s  a p e r i o d  i n  c o lu m n  1.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command w i l l  s t i l l  g i v e  a new p a r a g r a p h  e v e n  
when
a u t o p a r a g r a p h  mode i s  t u r n e d  o f f ?  Leave  o u t  t h e  num bers  f o r  
i n d e n t  and  s p a c i n g .
%RIGHT . P  
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  co lum n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
I f  you  make t a b l e s  w i t h  rows and  c o l u m n s ,  w h e re  t h e  c o l u m n s  a r e  
s e t  u s i n g
t a b  s t o p s ,  you  s h o u l d  d i s a b l e  a u t o p a r a g r a p h  mode.
What do y ou  t y p e  t o  t u r n  o f f  a u t o p a r a g r a p h ?
%RIGHT .NOAUTOPARAGRAPH 
%RIGHT .NAP 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  co lum n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command do you  t y p e  when y ou  w a n t  t h e  
c o n v e n i e n c e
o f  s t a r t i n g  a new p a r a g r a p h  by  s i m p l y  t y p i n g  a TAB a t  t h e
b e g i n n i n g
o f  a new l i n e ?
%RIGHT .AP 
%WRONG



%QUESTION TEST7: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e
e n d ;  p a g e ;
How much do you  a l r e a d y  know a b o u t  
C e n t e r e d  H e a d i n g s  o r  C a p t i o n s

What i s  t h e  ABBREVIATED command t o  c e n t e r  t h e  h e a d i n g  
PART 1 
on a l i n e ?
%NOEXTRA
%NEUTRAL .C ; PART 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT7
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT7
%IFEND s k i p v e r s i o n
%NOEXTRA
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What ABBREVIATED command c e n t e r s  t h e  h e a d i n g  

PRACTICE 
on a l i n e ?
%NOEXTRA
%NEUTRAL .C ; PRACTICE
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1; e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT7 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT7 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e  ;
What command c e n t e r s  t h e  word
VARIATIONS
on a l i n e ?
%NOEXTRA
%NEUTRAL .CENTER ; VARIATIONS
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST8 
%IFEND s k i p v e r s i o n  
%NEUTRAL .C ; VARIATIONS
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST8 
%IFEND s k i p v e r s i o n
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%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT7 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%GOTO NEXT
%QUESTION SECT7: n o p a u s e : = t r u e ;  p a g e ;  
.CENTER; t e x t  o r  .C ;  t e x t

C e n t e r s  t h e  t e x t .
.CENTER;EFFECTIVE WRITING SKILLS 
c e n t e r s

EFFECTIVE WRITING SKILLS
. C; NEW IDEAS FOR 1984 
w i l l  c e n t e r

NEW IDEAS FOR 1984

W r i t e  t h e  UNABBREVIATED command t o  c e n t e r  t h e  h e a d i n g  
OUT OF THE HILLS 
%EXTRA 
%ORDER
%RIGHT . CENTER ; OUT OF THE HILLS 
%LACK .
You l e f t  o u t  t h e  p e r i o d .
%LACK ;
You n e e d  a s e m i c o l o n  i n  t h e  command.
%EXTRA
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
W r i t e  t h e  ABBREVIATED command n e c e s s a r y  t o  c e n t e r  t h e  p h r a s e
WELCOME TO THE LIBRARY
%RIGHT .C ;  WELCOME TO THE LIBRARY
%LACK . C ;
C heck  t h e  f o r m a t  o f  t h e  command y ou  h a v e  t y p e d .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
W r i t e  t h e  ABBREVIATED command n e c e s s a r y  t o  c e n t e r  t h e  h e a d i n g ,  
ABSTRACT
%RIGHT .C ; ABSTRACT 
%LACK .
T h i s  n e e d s  a p e r i o d  i n  c o l u m n  o n e .
%LACK ;
You n e e d  a s e m i c o l o n  i n  t h e  C e n t e r  command.
%WRONG .CENTER;ABSTRACT
T h i s  command s h o u l d  be  ABBREVIATED.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What command c e n t e r s  t h e  p h r a s e ,  TABLE OF CONTENTS?
%RIGHT .CENTER ; TABLE OF CONTENTS 
%RIGHT .C ; TABLE OF CONTENTS 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o l u m n  1 .
%WRONG
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%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type t h e  command w h ich  c e n t e r s  APPENDIX on a l i n e .
%RIGHT .CENTER ; APPENDIX 
%RIGHT .C ; APPENDIX 
%LACK .
The p e r i o d  i s  m i s s i n g  f rom c o lu m n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type t h e  ABBREVIATED command w h ich  c e n t e r s  t h e  h e a d i n g ,  
DIRECTIONS
%RIGHT .C ; DIRECTIONS 
%LACK .
The p e r i o d  i s  m i s s i n g  from c o lu m n  1 .
%WRONG . CENTER; DIRECTIONS 
A b b r e v i a t e  t h e  command.
%WRONG
%QUESTION TEST8: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;
e n d ;  p a g e ;
How much do you  a l r e a d y  know a b o u t  
T i t l e s

How s h o u l d  t h e  t i t l e  
CHAPTER 1 
be s p e c i f i e d ?
%NOEXTRA
%NEUTRAL .TITLE CHAPTER 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .T  CHAPTER 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT8 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT8 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What ABBREVIATED command s e t s  up t h e  t i t l e  
READING TECHNIQUES?
%NOEXTRA
%NEUTRAL .T  READING TECHNIQUES
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT8 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT8 
%IFEND s k i p v e r s i o n



%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What i s  t h e  ABBREVIATED command t o  c r e a t e  t h e  t i t l e  
LANGUAGE HANDBOOK?
%NOEXTRA
%NEUTRAL .T  LANGUAGE HANDBOOK
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST9 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT8
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%GOTO NEXT
%QUESTION SECTS: n o p a u s e : = t r u e ; p a g e ;
.TITLE t e x t  o r  .T  t e x t

O u t p u t s  t h e  t e x t  a c r o s s  t h e  t o p  o f  e v e r y  p a g e  a f t e r  p a g e  1 .  
The r e s t  o f  t h e  l i n e  f o l l o w i n g  t h e  .TITLE command 
i s  t a k e n  a s  t h e  t i t l e .
U n l i k e  t h e  .CENTER command,  t h e r e  i s  no s e m i c o l o n  
i n  t h e  .TITLE command.

.TITLE OPTIMIZATION TECHNIQUES 
w o u ld  g i v e
OPTIMIZATION TECHNIQUES Page  n o .
f o r  a t i t l e ,  b e g i n n i n g  w i t h  p a g e  2 o f  y o u r  o u t p u t .

Type  t h e  UNABBREVIATED command t o  c r e a t e  t h e  t i t l e  
LIST OF STATIONS 
%EXTRA
%RIGHT . TITLE LIST OF STATIONS 
%EXTRA 
%WRONG ;
L ea v e  o u t  t h e  s e m i c o l o n .
%WRONG
%TEXT n o p a u s e : = t r u e ;  p a g e ;
The command 
.T  NOW IS  THE TIME 
p l a c e s  t h e  t i t l e  
NOW IS  THE TIME 
a t  t h e  t o p  o f  e v e r y  p a g e  a f t e r  
a u t o m a t i c a l l y  
n u m b e rs  t h e  p a g e s  f o r  y o u .
The r e s t  o f  t h e  l i n e  f o l l o w i n g  
No o t h e r  commands c a n  f o l l o w  a 
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command s h o u l d  y ou  t y p e  t o  c r e a t e  t h e  t i t l e
AROUND THE WORLD
%RIGHT . T  AROUND THE WORLD
%LACK .

Page  n o .  
t h e  f i r s t  p a g e .  RUNOFF

t h e  .T  command i s  t h e  t i t l e .  
.TITLE command on  t h e  same l i n e



You l e f t  o u t  t h e  p e r i o d  i n  c o l u m n  o n e .
%LACK T
You l e f t  o u t  t h e  .T  command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
W r i t e  t h e  ABBREVIATED command t o  c r e a t e  a t i t l e ,
SEVEN DAYS
%RIGHT .T  SEVEN DAYS 
%LACK .T
You l e f t  o u t  t h e  ABBREVIATED t i t l e  command.
%WRONG .TITLE SEVEN DAYS
You s h o u l d  h a v e  ABBREVIATED t h e  t i t l e  command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
I s  t h e  s e q u e n c e
.T  S even  d a y s  o f  t h e  w e e k ; . s  2 ;  
a  c o r r e c t  t i t l e  command?
%RIGHT NO 
%LACK YES
J u s t  a n s w e r  y e s  o r  n o .
%WRONG YES
No, a f t e r  t h e  .T  command,  e v e r y t h i n g  w i l l  be  p a r t  o f  t h e  t i t l e  
" ; . s  2 ; "  w i l l  be  p a r t  o f  t h e  t i t l e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
W r i t e  t h e  ABBREVIATED command n e c e s s a r y  t o  c r e a t e  t h e  t i t l e
ANNUAL REPORT
i n  y o u r  RUNOFF o u t p u t .
%RIGHT .T  ANNUAL REPORT 
%LACK . T ,
Check  t h e  f o r m a t  o f  t h e  .TITLE command and  y o u r  p u n c t u a t i o n .  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type  t h e  ABBREVIATED command t o  c r e a t e  t h e  t i t l e , S T E P S  TO TAKE 
%RIGHT .T  STEPS TO TAKE 
%LACK .
You d o n ' t  h a v e  a  p e r i o d  i n  c o l u m n  o n e .
%WRONG .TITLE STEPS TO TAKE
The command s h o u l d  be  ABBREVIATED.
%WRONG
% QUESTION TESTS): b e g i n  s k i p t e s t  : = s k i p t e s t  + 1 ;  n o p a u s e  : = t  r u e ;  
e n d ; p a g e ;
How much do you a l r e a d y  know a b o u t  
L i n e  S k i p s

What i s  t h e  ABBREVIATED command t o  s k i p  o n e  l i n e ?
%NOEXTRA
%NEUTRAL .S 1
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;  
%NEUTRAL .S
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;  
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT9
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%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT9
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What i s  t h e  ABBREVIATED command t o  s k i p  3 l i n e s ?
%NOEXTRA 
%NEUTRAL . S 3
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT9 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT9 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e  ;
W i t h o u t  u s i n g  ABBREVIATED com mands ,  how do you s k i p  f o u r  l i n e s ?  
%NOEXTRA
%NEUTRAL .SKIP 4
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST10 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT9
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%GOTO NEXT
%QUESTION SECT9: n o p a u s e : = t r u e ; p a g e ;
.SKIP  n o .  o r  .S  n o .

S k i p s  t h e  number o f  l i n e s  s p e c i f i e d .

.SKIP 2
S k i p s  2 l i n e s .

What UNABBREVIATED command s k i p s  4 l i n e s ?  
%EXTRA
%RIGHT . SKIP 4 
%LACK .
T h e r e  i s  no p e r i o d  i n  c o lu m n  o n e .
%LACK S
The .SKIP  command i s  m i s s i n g .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
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. S  1
S k i p s  one  l i n e  
.S  5
S k i p s  f i v e  l i n e s
What i s  t h e  ABBREVIATED command t o  s k i p  3 l i n e s ?
%RIGHT .S  3 
%LACK .
C heck  f o r  t h e  p e r i o d .  You l e f t  i t  o u t .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What wou ld  y o u  t y p e  t o  s k i p  6 l i n e s ?
%RIGHT . SKIP 6 
%RIGHT . S 6 
%LACK .
You f o r g o t  t h e  " i n  co lu m n  o n e .
T h i s  w o n ' t  be  r e c o g n i z e d  a s  a  RUNOFF command.
%LACK 6
You h a v e n ' t  s p e c i f i e d  6 l i n e s .
%LACK S
You h a v e n ' t  i n d i c a t e d  a s k i p .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What  do y ou  t y p e  t o  s k i p  f i v e  l i n e s ?
Use t h e  ABBREVIATED command.
%RIGHT .S  5 
%LACK .
You n e e d  a  p e r i o d  i n  c o lu m n  o n e .
%LACK 5
You d i d n ' t  s p e c i f y  f i v e  l i n e s  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What do you  t y p e  t o  s k i p  n i n e  l i n e s ?
%RIGHT .SKIP 9 
%RIGHT .S  9 
%LACK .
The p e r i o d  i s  m i s s i n g  f rom c o l u m n  1 .
%LACK 9
Remember t o  s p e c i f y  9 l i n e s  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What command s k i p s  two l i n e s ?
%RIGHT .SKIP 2 
%RIGHT . S  2 .
%LACK .
The p e r i o d  i s  m i s s i n g  f rom c o l u m n  o n e  
%LACK 2
S p e c i f y  how many l i n e s  t o  s k i p .
%WRONG
%QUESTION TEST10: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;
e n d ;  p a g e ;
How much do y ou  a l r e a d y  know a b o u t  
L i s t s

How do you b e g i n  a d o u b l e - s p a c e d  l i s t ?
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%NOEXTRA
%NF.UTRAL .LIST 2
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL .LS 2
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT10 .
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT10
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1; n o p a u s e : = t r u e ;  e n d ;  
page  ;
How do you s p e c i f y
TWO CUPS FLOUR
a s  an  e l e m e n t  i n  a l i s t ?
%NOEXTRA
%NEUTRAL .L IST  ELEMENT ; TWO CUPS FLOUR 
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .LE ; TWO CUPS FLOUR
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT10 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT10 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e ;  e n d ;  
pa g e  ;
How do you  end a l i s t ?
%NOEXTRA
%NEUTRAL .END LIST
%ALGOL b e g i n  s k i p r i g h t s ; = s k i p r i g h t s  + 1; e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST11 
%IFEND s k i p v e r s i o n  
%NEUTRAL .ELS
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST11 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT10 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%GOTO NEXT
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%QUESTION SECT10: n o p a u s e : = t r u e ;  p a g e ;  
F o r m a t t i n g  L i s t s

RUNOFF c a n  be  u s e d  t o  c r e a t e  n um be re d  a n d  i n d e n t e d  l i s t s .  
S u b - l i s t s  c a n  a l s o  be  c r e a t e d  w i t h i n  l i s t s .
The .L IS T  ( . L S ) ,  .L IS T  ELEMENT ( . L E ) ,  a n d  .END LIST ( .ELS) 
commands
a r e  u s e d  t o  f o r m a t  l i s t s .

. L IS T  number  o r  .LS number

S e t s  t h e  b e g i n n i n g  o f  a n  i n d e n t e d  l i s t  w i t h  l i n e  s p a c i n g  
s p e c i f i e d  b y  number  .
The i n d e n t a t i o n  f o r  l i s t s  i s  s t a n d a r d .
How do y o u  s p e c i f y  a s i n g l e - s p a c e d  l i s t ?  Use t h e  UNABBREVIATED 
command.
%EXTRA
%RIGHT .L IST  1 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o l u m n  o n e .
%LACK 1
You h a v e n ' t  s p e c i f i e d  s i n g l e  s p a c i n g .
%LACK L
You l e f t  o u t  t h e  .L IST  command.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command s t a r t s  a  d o u b l e - s p a c e d  l i s t ?
%RIGHT .LS 2 
%WRONG
%TEXT n o p a u s e : = t r u e ;  p a g e ;
.L IS T  ELEMENT; TEXT o r  .L E ;  t e x t

Makes an  i t e m  i n  t h e  l i s t .  I n  t h e  f i n i s h e d  o u t p u t ,  l i s t  i t e m s  
a r e  i n d e n t e d  and  a r e  a u t o m a t i c a l l y  n u m b e re d  f o r  y o u .
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
How would  you  s p e c i f y  
ADD TWO TEASPOONS OF SUGAR
a s  a l i s t  e l e m e n t ?  Use t h e  UNABBREVIATED command.
%RIGHT .L IS T  ELEMENT;ADD TWO TEASPOONS OF SUGAR 
%RIGHT . LIST ELEMENT ; ADD TWO TEASPOONS OF SUGAR 
%LACK .
You n e e d  a i n  c o lu m n  o n e .
%LACK ;
You n e e d  a s e m i c o l o n  b e t w e e n  t h e  LIST ELEMENT command and  
t h e  t e x t .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type t h e  ABBREVIATED command t o  c r e a t e  t h e  l i s t  e l e m e n t  
MONDAY'S WORK 
%RIGHT . LE; MONDAY' S WORK 
%RIGHT .LE ; MONDAY ' S WORK 
%WRONG
%TEXT n o p a u s e : = t r u e ;  p a g e ;
.END LIST o r  .ELS
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t e r m i n a t e s  t h e  l i s t .
Each l i s t  o r  s u b l i s t  y ou  c r e a t e  w i t h  a .L IS T  o r  .LS command 
m u s t  be  e n d e d  w i t h  a m a t c h i n g  .ELS o r  .END LIST command.  
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
H ere  i s  a  l i s t :
.LS 1 
. LE; RED 
.LE;YELLOW 
. LE;BLUE
Type t h e  UNABBREVIATED command t o  end t h i s  l i s t .
%RIGHT .END LIST 
%LACK .
You l e f t  o u t  t h e  i n  c o lu m n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
H ere  i s  a n o t h e r  l i s t  made u p  o f  a m a in  l i s t  w i t h  two s u b l i s t s :  

RUNOFF I n p u t  RUNOFF o u t p u t

On o n e  l i n e ,  t y p e  t h e  two ABBREVIATED commands n e c e s s a r y  t o  
end t h e  s u b l i s t  and  a l s o  end  t h e  m a in  l i s t .  Remember t o  s e p a r a t e  
t h e  two
commands w i t h  a  s e m i c o l o n .
%RIGHT .ELS ; . ELS 
%LACK .
You l e f t  o u t  t h e  " wh i c h  makes  t h i s  a RUNOFF command.
BOTH commands m u s t  b e g i n  w i t h  a p e r i o d .
%LACK ;
The two commands s h o u l d  be  s e p a r a t e d  b y  a 
BOTH commands m u s t  b e g i n  w i t h  a p e r i o d .
%WRONG
Remember , BOTH commands m u s t  b e g i n  w i t h  a p e r i o d .
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
C r e a t e
SHOES
a s  an  e l e m e n t  i n  a  l i s t .
%RIGHT .L IS T  ELEMENT ; SHOES 
%RIGHT .LE ; SHOES 
%LACK .
The p e r i o d  i s  m i s s i n g  f rom  c o l u m n  1.
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
Type  t h e  ABBREVIATED command t o  make

LS 1
LE;PRIMARY COLORS
LS 1
LE; RED
LE;YELLOW
LE;BLUE
ELS
LE;SECONDARY COLORS 
LS 1
LE;ORANGE 
LE;GREEN 
LE;PURPLE

2 .  SECONDARY COLORS

1 .  PRIMARY COLORS

1. ORANGE
2. GREEN
3. PURPLE

1. RED
2. YELLOW
3. BLUE
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CHECK THE TIME 
a n  e l e m e n t  i n  a l i s t .
%RIGHT .LE ; CHECK THE TIME 
%LACK .
You n e e d  a p e r i o d  i n  c o lu m n  o n e .
% WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
On t h e  n e x t  5 l i n e s  t y p e  i n  t h e  ABBREVIATED commands t o  b e g i n  a 
d o u b l e - s p a c e d  l i s t ,  c r e a t e  t h e  e l e m e n t s  FRONT, MIDDLE, BACK, 
t h e n  end t h e  l i s t .  Type o n e  command p e r  l i n e .
%RIGHT .LS 2 
%WRONG
S t a r t  w i t h  t h e  command t o  b e g i n  a d o u b l e - s p a c e d  l i s t .
%QUESTION n o p a u s e  : = t r u e ;
Now s e t  up  t h e  f i r s t  l i s t  e l e m e n t ,  FRONT.
%RIGHT .LE;FRONT 
%RIGHT .LE ; FRONT 
%WRONG
%QUESTION n o p a u s e  : = t r u e ;
Now s e t  up t h e  s e c o n d  l i s t  e l e m e n t ,  MIDDLE.
%RIGHT . LE;MIDDLE 
%RIGHT .LE ; MIDDLE 
%WRONG
%QUESTION n o p a u s e  : = t r u e ;
Now s e t  up t h e  t h i r d  l i s t  e l e m e n t ,  BACK.
%RIGHT . LE;BACK 
%RIGHT .LE ; BACK 
%WRONG
%QUESTION n o p a u s e  : = t r u e ;
Now end t h e  l i s t  
%RIGHT .ELS 
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
On t h e  n e x t  5 l i n e s ,  t y p e  i n  t h e  ABBREVIATED commands t o  b e g i n  a 
s i n g l e - s p a c e d  l i s t ,  c r e a t e  t h e  e l e m e n t s  MAPLE, SPRUCE, POPLAR, 
t h e n  end t h e  l i s t .
%RIGHT .LS 1 
%WRONG
%QUESTION n o p a u s e : = t r u e ;
S e t  up t h e  l i s t  e l e m e n t ,  MAPLE.
%RIGHT . LE;MAPLE 
%RIGHT .LE ; MAPLE 
%WRONG
%QUESTION n o p a u s e  : = t r u e ;
S e t  up t h e  l i s t  e l e m e n t ,  SPRUCE.
%RIGHT .LE;SPRUCE 
%RIGHT .LE ; SPRUCE 
%WRONG
%QUESTION n o p a u s e : = t r u e ;
S e t  up t h e  l i s t  e l e m e n t ,  POPLAR.
%RIGHT .LE;POPLAR 
%RIGHT .LE ; POPLAR 
%WRONG
%QUESTION n o p a u s e : = t r u e ;
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Now end t h e  l i s t .
%RIGHT .ELS 
%WRONG
%QUESTION TEST11: b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;
e n d ; p a g e ;
How much do you a l r e a d y  know a b o u t  
F i l l  Mode

How do you s e t  F i l l  mode?
%NOEXTRA 
%NEUTRAL .FILL
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL .F
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT11
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT11
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
What ABBREVIATED command s p e c i f i e s  t h a t  t h e  r i g h t  m a r g i n  
i s  t o  be l i n e d  up by a d j u s t i n g  word  s p a c i n g ?
%NOEXTRA 
%NEUTRAL . F
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT11
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT11
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e  ;
What ABBREVIATED command t u r n s  o f f  f i l l  mode 
and g i v e s  a r a g g e d  r i g h t  m a r g i n ?
%NOEXTRA 
%NEUTRAL .NF
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n  
%GOTO TEST12 
%IFEND s k i p v e r s i o n  
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT11 
%IFEND s k i p v e r s i o n  
%EXTRA
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%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT11 
%IFEND s k i p v e r s i o n
%QUESTION SECT11: n o p a u s e : = t r u e ; p a g e ;  
•FILL o r  . F

Adds e x t r a  s p a c e s  b e t w e e n  w o rd s  on e a c h  l i n e  
so  a s  t o  l i n e  up t h e  r i g h t  m a r g i n  o f  t h e  t e x t .

How do you s p e c i f y  word s p a c i n g  s o  t h a t  t h e
r i g h t  m a r g i n  i s  l i n e d  up?  Use t h e  UNABBREVIATED command.
%EXTRA
%RIGHT .FIL L  
%LACK .
F o r  t h i s  t o  be  a RUNOFF command,  y ou  n e e d  a p e r i o d  i n  c o lu m n  1 .  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
.NO FILL o r  .NF

T u r n s  o f f  F i l l  mode ,  g i v i n g  a " r a g g e d "  o r  u n e v e n  r i g h t  m a r g i n .
No e x t r a  s p a c e s  a r e  a d d e d  b e t w e e n  w o r d s ,  and  t h e  word  s p a c i n g  y o u  
t y p e  i n
i s  w h a t  y o u  g e t  b a c k .  L i n e s  a r e  s t i l l  f i l l e d  up a s  much 
a s  p o s s i b l e ,  b u t  t h e  r i g h t  m a r g i n  i s  n o t  l i n e d  u p .
How do you s p e c i f y  an  u n e v e n  r i g h t  m a r g i n ?  Use t h e  ABBREVIATED 
command.
%RIGHT .NF 
%LACK .
You d o n ' t  h a v e  a p e r i o d  i n  c o l u m n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What command g i v e s  you  e x a c t l y  t h e  word  s p a c i n g  you  t y p e  i n ?  
%RIGHT .NO FILL 
%RIGHT .NF 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o l u m n  o n e .
%LACK N
Have you  s p e c i f i e d  t h a t  you  w a n t  NO f i l l ?
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What command r e s u l t s  i n  t h e  w o rd s  on e a c h
l i n e  b e i n g  s p a c e d  o u t  s o  a s  t o  l i n e  up t h e  r i g h t  m a r g i n ?
%RIGHT .FILL 
%RIGHT . F  
%LACK .
W i t h o u t  t h e  p e r i o d  i n  c o l u m n  o n e ,  t h i s  i s  n o t  a RUNOFF command.  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
How do you t u r n  o f f  F i l l  mode s o  a s  t o  g e t  a r a g g e d  r i g h t  m a r g i n ?  
%RIGHT .NO FILL 
%RIGHT .NF 
%LACK .
You l e f t  o u t  t h e  d o t  i n  c o lu m n  o n e .
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%QUESTION n o p a u s e : = t r u e ;  p a g e ;
What ABBREVIATED command r e s t o r e s  F i l l  mode a f t e r  i t  h a s  b e e n  
t u r n e d  o f f ?
SRIGHT .F  
%LACK .
You n e e d  a p e r i o d  i n  c o l u m n  1 .
%WRONG
%QUESTION TEST12: b e g i n  s k i p t e s t : = s k i p t e s t  + 1 ;  n o p a u s e : = t r u e
e n d ;  p a g e ;
How much do you  a l r e a d y  know a b o u t  
Tab S t o p s

How do you  s e t  a t a b  s t o p  i n  c o lu m n  38?
%NOEXTRA
%NEUTRAL .TAB STOPS 38
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .TS 38
%ALGOL b e g i n  s k i p r i g h t s ; = s k i p r i g h t s  + 1;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT12
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%IF s k i p v e r s i o n
%GOTO SECT12
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
How do you s e t  t a b  s t o p s  i n  c o l u m n s  3 ,  1 6 ,  a n d  40?
%NOEXTRA
%NEUTRAL .TS 3 , 16 , 40
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL .TAB STOPS 3 , 16 , 40
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%NEUTRAL ?
%IF s k i p v e r s i o n  
%GOTO SECT12 
%IFEND s k i p v e r s i o n  
%EXTRA 
%NEUTRAL 
%IF s k i p v e r s i o n  
%GOTO SECT12 
%IFEND s k i p v e r s i o n
%QUESTION b e g i n  s k i p t e s t : = s k i p t e s t  + 1;  n o p a u s e : = t r u e ;  e n d ;  
p a g e ;
I f  you  h a v e  t a b  s t o p s  s e t  i n  c o l u m n  45 a n d  c o lu m n  3 1 ,  w h a t  do 
t y p e  t o
c h a n g e  t h e  t a b  s t o p  i n  c o lu m n  31 t o  c o lu m n  20?
%NOEXTRA
%NEUTRAL .TAB STOPS 20 , 45
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n



158

%GOTO TEST13 
%IFEND s k i p v e r s i o n  
%NEUTRAL .TS 20 , 45
%ALGOL b e g i n  s k i p r i g h t s : = s k i p r i g h t s  + 1 ;  e n d ;
%IF s k i p v e r s i o n
%GOTO TEST13
%IFEND s k i p v e r s i o n
%NEUTRAL ?
%IF s k i p v e r s i o n
%GOTO SECT12
%IFEND s k i p v e r s i o n
%EXTRA
%NEUTRAL
%GOTO NEXT
%QUESTION SECT12: n o p a u s e : = t r u e ; p a g e ;
S e t t i n g  t a b  s t o p s

Tab s t o p s  c a n  be  s e t  w h e r e v e r  you  w a n t  t h e m .
F o r  t a b  s e t t i n g s  t o  work  p r o p e r l y ,
.NOFILL ( .NF)  m u s t  be  s p e c i f i e d  and  
a u t o p a r a g r a p h  s h o u l d  be  t u r n e d  o f f  ( .N A P ) .

.TAB STOPS number  , number  . . .  o r  .TS num ber  , number  . . .

Each number  you  s p e c i f y  m u s t  be  g r e a t e r  t h a n  z e r o ,  
a n d  t h e y  m u s t  be  s p e c i f i e d  i n  ASCENDING ORDER.
Each  .TS o r  .TAB STOPS command c l e a r s  a n y  p r e v i o u s  s e t t i n g  
b e f o r e  new t a b  s t o p s  a r e  s e t .

What i s  t h e  ABBREVIATED command t o  s e t  t a b  s t o p s  
i n  c o l u m n s  1 2 ,  2 0 ,  3 5 ,  a n d  72?
%EXTRA
%RIGHT . TS 12 , 20 , 35 , 72 
%LACK .
You n e e d  a p e r i o d  i n  c o lu m n  o n e .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
L e t ' s  s a y  y ou  h a v e  t a b  s t o p s  a l r e a d y  s e t  
i n  c o l u m n s  5 ,  1 7 ,  2 9 ,  and  3 7 .
Type  t h e  UNABBREVIATED command t o  add  o n e  m ore  t a b  s t o p  i n  c o lu m n  
5 5 .
%RIGHT .TAB STOPS 5 , 1 7 , 2 9 , 3 7 , 5 5  
%RIGHT .TAB STOPS 5 , 17 , 29 , 37 , 55 
%LACK .
You h a v e  no p e r i o d  i n  c o lu m n  o n e .
%LACK ,
The s t o p s  s h o u l d  be  s e p a r a t e d  by  commas .
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
I f  you  h a v e  t a b  s t o p s  s e t  i n  c o l u m n  2 ,  c o l u m n  1 8 ,  c o l u m n  9 ,  and  
c o l u m n  2 8 ,



how do you move t h e  t a b  s t o p  f ro m  c o lu m n  28 t o  c o l u m n  30? 
Remember,  t a b  s t o p s  m u s t  b e  s p e c i f i e d  i n  ASCENDING ORDER. 
%RIGHT . TAB STOPS 2 , 9 , 18 , 30 
%RIGHT . TS 2 , 9 , 18 , 30 
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
How do you  s e t  t a b  s t o p s  i n  c o l u m n s  8 a n d  14?
%RIGHT .TAB STOPS 8 , 14 
%RIGHT .TS 8 , 14 
%LACK .
You l e f t  o u t  t h e  p e r i o d  i n  c o l u m n  o n e .
%LACK ,
You l e f t  o u t  t h e  comma s e p a r a t i n g  t h e  t a b  p o s i t i o n s .  
%WRONG
%QUESTION n o p a u s e : = t r u e ;  p a g e ;
S e t  a t a b  s t o p  i n  c o l u m n  1 0 .
%RIGHT .TAB STOPS 10 
%RIGHT .TS 10 
%LACK .
P u t  i n  a p e r i o d  i n  co lu m n  1 .
%LACK 10
You d i d n ' t  s p e c i f y  c o lu m n  1 0 .
%WRONG
%TEXT TEST13: n o p a u s e : = t r u e ; p a g e ;
T h i s  c o n c l u d e s  t h e  i n s t r u c t i o n  on  RUNOFF.
%FINISH
%ALGOL
s e l e c t o u t p u t ( 2 ) ;
w r i t e ( " T e s t s :  " ) ; p r i n t ( s k i p t e s t ) ; w r i t e ( "
C o r r e c t : " ) ; p r i n t ( s k i p r i g h t s ) ; 
n e w l i n e ;
s e l e c t o u t p u t ( 0 ) ;  
e n d ;
c l o s e f i l e ( 2 ) ; 
l g o u t ;
%END
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.RUN L INEA R

RUNOFF T u t o r  i a I

T h i s  c o u r s e  i s  f o r  t h e  p e r s o n  wh o  c a n  t y p e  a d o c u m e n t  
on t h e  t e r m i n a l ,  b u t  k n o ws  n o t h i n g  a b o u t  RUNOFF.

L e t ' s  ma k e  s u r e  y o u  c a n  u s e  t h e  k e y b o a r d .
T h i s  i s  l i k e  a t y p e w r i t e r  k e y b o a r d ,  w i t h  
s o m e  e x t r a  k e y s  a d d e d .  Yo u  ma y  n e e d  
t h e  RETURN k e y  a n d  t h e  DELETE k e y .

To c o n t i n u e  p u s h  RETURN.

When y o u  h a v e  a n s w e r e d  a q u e s t i o n ,  y o u  sth o u l d  p r e s s  t h e  RETURN 
key
s o  t h a t  t h e  p r o g r a m  k n o w s  y o u  a r e  f i n i s h e d  e n t e r i n g  i n f o r m a t i o n .  
Be c a r e f u l  t o  o n l y  p r e s s  t h e  RETURN k e y  ONCE e a c h  t i m e .

To c o n t i n u e  p u s h  RETURN.

T h e  DELETE k e y  e r a s e s  t h e  l a s t  c h a r a c t e r  y o u  t y p e d ,  
a s  l o n g  a s  y o u  h a v e n ' t  e n d e d  t h e  l i n e  b y  p r e s s i n g  RETURN. 

To c o n t i n u e  p u s h  RETURN.

T h e  k e y b o a r d  h a s  t h e  n u m b e r s  1 t h r o u g h  0 ,  a n d  l o w e r  c a s e  ( s m a l l )  
a n d  c a p i t a l  l e t t e r s .  You  c a n  t y p e  a n s w e r s  i n e i t h e r  
u p p e r  o r  l o w e r  c a s e .  Do NOT u s e  t h e  l o w e r  c a s e  l e t t e r  " I "  
f o r  t h e  n u m b e r  " 1 " .

To  c o n t i n u e  p u s h  RETURN.

When i t  a s k s ,  "How mu c h  d o  y o u  k n o w  a b o u t . . . "  so me  t o p i c ,  
t h e  p r o g r a m  ma y  a s k  a b o u t  s o m e t h i n g  y o u  n e v e r  l e a r n e d .
I f  y o u  h a v e  n o  i d e a  w h a t  t h e  a n s w e r  i s ,  
t h e n  t y p e  i n a q u e s t i o n  m a r k ,  " ? " .
Th e  p r o g r a m  w i l l  t r e a t  ' i t  a s  a w r o n g  a n s w e r  a n d  c o n t i n u e .

To c o n t i n u e  p u s h  RETURN.

F o r  m o s t  a n s w e r s ,  t h e  p r o g r a m  w i l l  s a y  w h e t h e r  y o u  w e r e  r i g h t  
o r  w r o n g .  When i t  a s k s  "How mu c h  d o  y o u  k n o w  a b o u t  . . . "  s o m e  
t o p i c ,
h o w e v e r ,  t h e  p r o g r a m  w i l l  n o t  t e l l  y o u  t h i s .
T y p e  i n y o u r  I D.  R e m e m b e r  t o  p r e s s  RETURN a f t e r w a r d .
SAMPLE

I f  y o u  w a n t  t o  c h a n g e  an  a n s w e r  a n d  h a v e  n o t  y e t  p r e s s e d  RETURN, 
y o u  c a n  e r a s e  t h e  l a s t  c h a r a c t e r  on t h e  l i n e  
b y  p r e s s i n g  t h e  DELETE (RUBOUT) k e y .
F o r  e x a m p l e ,  i f  y o u  t y p e d  EXXPERT a n d  w a n t e d  t o  c h a n g e  i t  t o  
EXPERT
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y o u  w o u l d  d e l e t e  t h e  11T 11, 11R " , " E » , « P » ,  a n d  t h e  "X"
b y  p r e s s i n g  t h e  DELETE k e y  5 t i m e s ,  t h e n  t y p i n g  PERT b a c k  i n
a g a i n .

T r y  t h e  DELETE k e y .
T y p e  i n t h e  w o r d  EXXPERT,
t h e n  d e l e t e  t h e  XPERT a n d  t y p e  t h e  r e s t  o f  t h e  w o r d ,
PERT
b a c k  i n  c o r r e c t l y .
? EXXPERT®TREPX®PERT
T h a t s  h o w t h e  d e l e t e  k e y  w o r k s .

To  c o n t i n u e  p u s h  RETURN.

RUNOFF i s  a D E C s y s t e m - 1 0  p r o g r a m  t h a t  e n a b l e s  y o u  t o  p r e p a r e  
d o c u m e n t s  e a s i l y .
By i n s e r t i n g  RUNOFF c o m m a n d s  i n t o  y o u r  t e x t ,
y o u  c a n  f o r m a t  y o u r  m a t e r i a l  w i t h  a m i n i m u m  o f  e f f o r t .
Yo u  n e e d  n o t  w o r r y  a b o u t  I i n i n g  up m a r g i n s ,
p a g e  n u m b e r i n g ,  o r  o t h e r  f o r m a t t i n g  c o n s i d e r a t i o n s .
RUNOFF d o e s  a l l  t h e s e  t h i n g s  f o r  y o u .

To  c o n t i n u e  p u s h  RETURN.

Wh e n  y o u  h a v e  f i n i s h e d  t h i s  l e s s o n ,  y o u  s h o u l d  b e  a b l e  t o :
S e t  m a r g i n s  a n d  p a g e  s i z e
S e t  l i n e  s p a c i n g  a n d  s k i p  l i n e s
F o r m a t  p a r a g r a p h s
C r e a t e  c e n t e r e d  h e a d i n g s  a n d  t i t l e s  
Fo  r m a t  l i s t s  
S e t  t a b  s t o p s
S p e c i f y  e i t h e r  a r a g g e d  r i g h t  m a r g i n  o r  a r i g h t  m a r g i n  w h i c h  i s  
l i n e d  up

Ho w m u c h  do  y o u  a l r e a d y  k n o w  a b o u t  
RUNOFF C o m m a n d s

W h a t  m a k e s  a RUNOFF c o m m a n d  d i f f e r e n t  f r o m  t e x t ?  
? .  IN COLUMN 1

Whe n  t w o  o r  m o r e  c o m m a n d s  a r e  c o m b i n e d  on o n e  l i n e ,  
w h a t  c h a r a c t e r  i s  u s e d  t o  s e p a r a t e  c o m m a n d s ?  T y p e  i n  t h e  
c h a r a c t e r .

Whe n  s e v e r a l  c o m m a n d s  a r e  c o m b i n e d  on  o n e  l i n e ,  w h a t  c h a r a c t e r  
m a r  ks  t h e
b e g i n n i n g  o f  e a c h  c o m m a n d ?  J u s t  t y p e  t h e  c h a r a c t e r .
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RUNOFF C o m m a n d s  a n d  t e x t  i n p u t

RUNOFF u s e s  TEXT a n d  COMMANDS.
RUNOFF c o m m a n d s  t e i l  h o w t o  f o r m a t  
t h e  t e x t  y o u  e n t e r .
A n y t h i n g  t h a t  i s  n o t  a c o m m a n d  i s  t a k e n  a s  t e x t  
a n d  w i l l  be  p a r t  o f  y o u r  f i n i s h e d  o u t p u t .

F o r m a t  o f  RUNOFF c o m m a n d s

A l l  RUNOFF c o m m a n d s  b e g i n  w i t h  a p e r i o d  11. 11 i n 
c o l u m n  1 ( t h e  f i r s t  s p a c e  on t h e  l i n e ) ;
C o m m a n d s  c a n  b e  a b b r e v i a t e d ,  a n d  s e v e r a l  c o m m a n d s  c a n  b e  c o m b i n e d  
o n  o n e  l i n e  b y  s e p a r a t i n g  t h e m  w i t h  a s e m i c o l o n  " ;  11.

C a n  TEXT i n p u t  t o  RUNOFF b e g i n  w i t h  a p e r i o d  i n 
c o l u m n  1 ( t h e  f i r s t  s p a c e  on t h e  l i n e ) ?
?NO
G o o d  f o r  y o u !

F o r m a t  o f  t e x t  i n p u t

T e x t  i n p u t  t o  RUNOFF i s  f r e e  f o r m .
L i n e s  c a n  b e  a n y  l e n g t h  y o u  w a n t .
R e m e m b e r ,  t h o u g h ,  t h a t  n o  t e x t  l i n e  c a n  b e g i n  w i t h  a p e r i o d  i n  
c o I u m n  1 .

W i t h  w h a t  c h a r a c t e r  do  a b b r e v i a t e d  RUNOFF c o m m a n d s  s t a r t ?  T y p e  
t  he  c h a r a c t e r  .
? .
Ve r y g o o d .

C a n  m o r e  t h a n  o n e  RUNOFF c o m m a n d  b e  w r i t t e n  on  a l i n e ?  A n s w e r  YES 
o r  NO.
?YES
Ve r y g o o d .

I n o r d e r  t o  i n s e r t  a RUNOFF c o m m a n d  i n t o  t e x t ,  y o u  m u s t  s t a r t  a 
n e w  l i n e .
T r u e  o r  F a l s e ?
? TRUE 
R i g h t !
T h e  c o m m a n d  m u s t  b e g i n  w i t h  a p e r i o d  i n  c o l u m n  1 .



1 64
I f  y o u  w a n t  t o  t y p e  i n  f o u r  RUNOFF c o m m a n d s  o n e  a f t e r  a n o t h e r ,  
e a c h  c o m m a n d
m u s t  s t a r t  on  a n e w  l i n e .  I s  t h i s  t r u e ?
?NO 
Go od I

Whe n  s e v e r a l  RUNOFF c o m m a n d s  a r e  t y p e d  on o n e  l i n e ,  i n  w h a t  
c o l u m n  mu s  t  t h e  
f i r s t  c o m m a n d  b e g i n ?
?1
Y o u ' r e  d o i n g  f i n e .

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
S e t t i n g  P a g e  S i z e

W h a t  i s  t h e  c o m m a n d  f o r  s e t t i n g  p a g e  s i z e ?
L e a v e  o u t  t h e  n u m b e r s  f o r  a s p e c i f i c  p a g e  s i z e .  
? . P S

E n t e r  t h e  c o mma n d  t o  s e t  up  a p a g e  6 0  l i n e s  h i g h  a n d  1 3 2  
c h a r a c t e r s  wi  d e .
? . P S  6 0 , 1 3 2

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s e t  a p a g e  s i z e  o f  4 5  c o l u m n s  
a n d  50  l i n e s ?
? . P S  5 0 , 4 5

. PAGE S I Z E  l i n e s  , c o l u m n s  o r  s p a c e s  o r  . P S  l i n e s  , c o l u m n s  o r  
s p a c e s

T h i s  s e t s  p a g e  s i z e  i n l i n e s  b y  c o l u m n s  o r  s p a c e s  . 
T h i s  i s  t h e  a r e a  y o u r  t e x t  w i l l  o c c u p y  on  t h e  p a g e .
T h e  d e f a u l t  w h e n  PAGE S I Z E  i s  n o t  s p e c i f i e d  i s  
5 8  l i n e s  b y  6 0  s p a c e s .

. PAGE S I Z E  2 5 , 7 2
f o r  i n s t a n c e ,  s e t s  p a g e  s i z e  t o  2 5  l i n e s  b y  72  c o l u m n s  o r  s p a c e s .  
A p a g e  s i z e  o f  4 0  l i n e s  b y  80  c o l u m n s  i s  s p e c i f i e d  b y  
. P S  4 0 , 8 0
How i s  a p a g e  s i z e  o f  6 0  l i n e s  b y  72  s p a c e s  s p e c i f i e d ?
Us e  t h e  UNABBREVIATED c o m m a n d .
? . PAGE S I Z E  6 0 , 7 2  
E x a c  1 1 y  r i gh  11

How i s  a p a g e  s i z e  o f  55 l i n e s  b y  1 3 2  c o l u m n s  s p e c i f i e d ?  
? . P S  5 5 , 1 3 2
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How i s  a p a g e  s i z e  o f  6 0  l i n e s  b y  1 2 0  s p a c e s  o r  c o l u m n s  d e f i n e d ?  
Us e  t h e  ABBREVI ATED c o m m a n d .
? . P S  6 0 , 1 2 0  
Ri g h t  !

T y p e  t h e  ABBREVIATED c o m m a n d  t o  s p e c i f y  a p a g e  s i z e  o f  
55 l i n e s  a n d  4 0  c o l u m n s .
? . P S  5 5 , 4 0  
R i g h t !

In t h e  RUNOFF c o m m a n d  
. P S  2 5 , 8 0

W h a t  d o e s  t h e  25  s t a n d  f o r ,  l i n e s  o r  s p a c e s ?
? L I NE S  

V e r y  g o o d .

U s i n g  ABBREVIATED c o m m a n d s ,  s e t  up a p a g e  s i z e  o f  72  c o l u m n s  a n d  
66 l i n e s .
? . P S  6 6 , 7 2  
Ri g h t  !

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
S e t t i n g  R i g h t  M a r g i n ?

W h a t  c o m m a n d  s e t s  t h e  r i g h t  m a r g i n  i n  c o l u m n  3 0 ?  
I n c l u d e  t h e  n u m b e r  i n  t h e  c o r r m a n d .
? . RM 30

W h a t  ABBREVIATED c o m m a n d  s e t s  t h e  r i g h t  m a r g i n  i n  c o l u m n  2 5 ?  
? . R M 25

How d o  y o u  s e t  t h e  r i g h t  m a r g i n  i n c o l u m n  1 2 0 ?  
? . R M 1 2 0

• R I G H T  MARGIN c o l u m n  o r  . RM c o l u m n

T h i s  s e t s  t h e  r i g h t  m a r g i n  t o  t h e  c o l u m n  s p e c i f i e d .

. R I G H T  MARGIN 5 0
S e t s  t h e  r i g h t  m a r g i n  t o  c o l u m n  5 0 .
W r i t e  t h e  UNABBREVIATED c o m m a n d  t o  s e t  t h e  r i g h t  m a r g i n  t o  c o l u m n  
8 0 .



? . RI GHT MARGIN 80 
Co r r e c  t  .

W h a t  i s  t h e  ABBREVIATED c o m m a n d  
t o  s e t  t h e  r i g h t  m a r g i n  t o  4 5 ?  
? . RM 4 5
E x a c t  I y  r i g h t !

. RM 72
s e t s  t h e  r i g h t  m a r g i n  t o  c o l u m n  7 2 .
How d o  y o u  s e t  t h e  r i g h t  m a r g i n  t o  c o l u m n  1 2 0 ?
? . RM 1 2 0
F i n e !

W h a t  ABBREVIATED c o m m a n d  s e t s  t h e  r i g h t  m a r g i n  t o  c o l u m n  1 3 ?  
? . RM 13 
Ve r y g o o d  .

W h a t  ABBREVIATED c o m m a n d  s e t s  t h e  r i g h t  m a r g i n  t o  c o l u m n  2 0 ?
? . RM 2 0
G o o d  f o r  y o u !

Wh a t  c o m m a n d  i n c r e a s e s  t h e  r i g h t  m a r g i n  t o  7 5 ?
? . RM 75
R i g h t !

Ho w mu c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
L i n e  S p a c i n g

Ho w d o  y o u  s p e c i f y  t r i p l e  s p a c i n g ?  
? . S P  3

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s e t  l i n e  s p a c i n g  on e v e r y  
f o u r t h  l i n e ?
? . S P  4

Ho w i s  d o u b l e  s p a c i n g  s e t ?  
? . S P  2

. S P A C I N G  n u m b e r  o r  . 5 P  n u m b e r

S e t s  v e r t i c a l  s p a c i n g  b e t w e e n  l i n e s .
T h e  d e f a u l t  s e t t i n g  i s  1 ,  f o r  s i n g l e  s p a c i n g .  
S p a c i n g  c a n  b e  f r o m  1 t o  5 .
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.SP 3
g i v e s  t r i p l e  s p a c i n g  —  t e x t  on  e v e r y  t h i r d  l i n e .
How d o  y o u  s p e c i f y  t e x t  s p a c e d  on e v e r y  f i f t h  l i n e ?
Us e  t h e  UNABBREVIATED c o m m a n d .
? . SPACI NG 3®3®5 
E x a c t l y  r i g h t !

Wh a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s e t  d o u b l e  s p a c i n g ?  
? . S P  2
E x a c t l y  r i g h t !

W h a t  ABBREVIATED c o m m a n d  g i v e s  t r i p l e  s p a c i n g ?  
? . S P  3 
Co r r e c t  .

W h a t  ABBREVIATED c o m m a n d  w i l l  g i v e  d o u b l e - s p a c e d  t e x t ?  
? . S P  2 
V e r y  g o o d .

A f t e r  y o u  h a v e  c h a n g e d  f r o m  s i n g l e  s p a c i n g  t o  d o u b l e  s p a c i n g ,  
h o w do  y o u  r e s t o r e  s i n g l e  s p a c i n g  i n  y o u r  t e x t ?
? . S P  1 
V e r y  g o o d .

I s  i t  p o s s i b l e  t o  s p e c i f y  s p a c i n g  e v e r y  e i g h t h  l i n e ?
?NO 

G o o d !

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
P a r a g r a p h  F o r m a t t i n g

Ho w d o  y o u  s p e c i f y  a n e w  p a r a g r a p h  m a d e  b y  i n d e n t i n g  f i v e  s p a c e s  
a n d
s k i p p i n g  3 l i n e s ?
? . P  5 , 3

W h a t  i s  t h e  c o m m a n d  f o r  a p a r a g r a p h  m a d e  b y  i n d e n t i n g  7 s p a c e s  
a n d
s k i p p i n g  o n e  l i n e ?
? . P  7 , 1

W h a t  i s  t h e  ABBREVIATED c o m m a n d  f o r  a p a r a g r a p h  m a d e  b y  s k i p p i n g  
o n e  l i n e
a n d  i n d e n t i n g  1 0  s p a c e s ?



? . P  1 0 , 1

. PARAGRAPH i n d e n t  , v e r t i c a l  s p a c i n g  o r  . P  i n d e n t  , v e r t i c a l  
s p a c i n g

F o r m a t s  a n e w  p a r a g r a p h .
I n d e n t  s p e c i f i e s  t h e  n u m b e r  o f  s p a c e s  t h e  f i r s t  l i n e  w i l l  b e  

i nd en  t e d  .
V e r t i c a l  s p a c i n g  i s  t h e  v e r t i c a l  s p a c i n g  b e t w e e n  p a r a g r a p h s .

.PARAGRAPH 8 , 2
C r e a t e s  a n e w  p a r a g r a p h  b y  s p a c i n g  2 v e r t i c a l  s p a c e s  

a n d  i n d e n t i n g  8 s p a c e s .
W h a t  UNABBREVIATED c o m m a n d  w i l l  g i v e  a n e w  p a r a g r a p h  
i n d e n t e d  4  s p a c e s  a n d  w i t h  2 v e r t i c a l  s p a c e s ?
? . PARAGRAPH 4 , 2  
V e r y  g o o d .

. P  5 , 1
W i l l  c r e a t e  a n e w  p a r a g r a p h  i n d e n t e d  t o  c o l u m n  5 ,  
w i t h  a v e r t i c a l  s p a c i n g  o f  o n e  l i n e .

W h a t  ABBREVIATED c o m m a n d  w i l l  c r e a t e  a n e w  p a r a g r a p h  i n d e n t e d  t o  
c o I u m n  1 5 ,
w i t h  a v e r t i c a l  s p a c i n g  o f  t wo  l i n e s ?
? . P  1 5 , 2  
OK!

Wh a t  ABBREVIATED c o m m a n d  w i l l  c r e a t e  a n e w  p a r a g r a p h  
i n d e n t e d  t o  c o l u m n  8 ,  w i t h  3 v e r t i c a l  s p a c e s ?
? . P  8 , 3  
S u r e !

W h a t  d o e s  t h e  3 i n  
. P  5 , 3  

s t a n d  f o r ?
?VERTI CAL SPACES 
F i n e !
T h e  p r o g r a m  wa s  n o t  e x p e c t i n g  t h i s  p a r t  o f  y o u r  a n s w e r :  
VERTI CAL

How w o u l d  y o u  c r e a t e  a p a r a g r a p h  w i t h  v e r t i c a l  s p a c i n g  o f  4 
s p a c e s
a n d  i n d e n t e d  8 c o l u m n s ?
? . P  8 , 4



R i g h t !

T y p e  t h e  ABBREVIATED c o mma n d  t o  c r e a t e  a p a r a g r a p h  w i t h  v e r t i c a l  
s p a c  i ng
o f  2 l i n e s  a n d  i n d e n t a t i o n  o f  4 c o l u m n s .
? . P  4 , 2  
S u r e !

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
A u t o p a r a g r a p h ?

Wh a t  c o mma n d  s e t s  a u t o p a r a g r a p h  m o d e ?  
? . A P

W h a t  ABBREVIATED c o mma n d  t u r n s  o f f  a u t o p a r a g r a p h  m o d e ?  
? .  NAP

W h a t  ABBREVIATED c o mma n d  a l w a y s  g i v e s  a p a r a g r a p h  
i n d e n t e d  3 c o l u m n s ,  w i t h  a v e r t i c a l  s p a c i n g  o f  2 l i n e s ,  

w h e t h e r  o r  n o t  a u t o p a r a g r a p h  i s  s e t ?
? . P  3 , 2

.AUTOPARAGRAPH o r  . AP

C a u s e s  a BLANK LI NE o r  a n y  l i n e  s t a r t e d  b y  p r e s s i n g  t h e  TAB o r  
SPACE k e y s
t o  b e g i n  a n e w  p a r a g r a p h ,  t h e  s a m e  a s  a . P  c o m m a n d .
•AP w i l l  u s e  w h a t e v e r  i n d e n t  a n d  s p a c i n g  w a s  s e t  b y  y o u r  l a s t  
.PARAGRAPH
c o m m a n d .  T h e  d e f a u l t  i f  y o u  h a v e n ' t  s p e c i f i e d  a n y t h i n g  y e t  
i s  . P  5 , 1 .
Name o n e  o f  t h e  k e y s
w h i c h  y o u  c a n  p r e s s  a t  t h e  b e g i n n i n g  o f  a l i n e  
w h i c h  w i l l  g i v e  a n e w  p a r a g r a p h  w h e n  . A P  h a s  b e e n  s e t .
?TAB 
S u r e  I

W i l l  TAB i n  t h e  m i d d l e  o f  a l i n e  g i v e  a n e w p a r a g r a p h ?  
?NO
R i g h t !

W h a t  UNABBREVIATED c o m m a n d  do  y o u  t y p e  f o r  a SPACE a t  t h e  
b e g i n n i n g  o f  a l i n e  
t o  g i v e  a n e w  p a r a g r a p h ?
? . AUTOPARAGRAPH 
OK!
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.NOAUTOPARAGRAPH o r  .NAP

T u r n s  o f f  a u t o p a r a g r a p h  m o d e .  A b l a n k  l i n e ,  a t a b  o r  a b l a n k  
s p a c e
a t  t h e  b e g i n n i n g  o f  a l i n e  w i l l  no  l o n g e r  s t a r t  a n e w p a r a g r a p h .  
Of  c o u r s e ,  t h e  . P  c o mma n d  w i l l  a l w a y s  s t a r t  a n e w p a r a g r a p h .

Wh a t  ABBREVIATED c o m m a n d  t u r n s  o f f  a u t o p a r a g r a p h  m o d e ?
? .  NAP 
R i g h t !

W h a t  ABBREVIATED c o m m a n d  w i l l  s t i l l  g i v e  a n e w  p a r a g r a p h  e v e n  
w h e n
a u t o p a r a g r a p h  m o d e  i s  t u r n e d  o f f ?  L e a v e  o u t  t h e  n u m b e r s  f o r  
i n d e n t  a n d  s p a c i n g .
? . P
R i g h t !

I f  y o u  m a k e  t a b l e s  w i t h  r o w s  a n d  c o l u m n s ,  w h e r e  t h e  c o l u m n s  a r e  
s e t  u s i n g
t a b  s t o p s ,  y o u  s h o u l d  d i s a b l e  a u t o p a r a g r a p h  m o d e .
Wh a t  do  y o u  t y p e  t o  t u r n  o f f  a u t o p a r a g r a p h ?
? . NAP 
OK I

W h a t  ABBREVIATED c o mma n d  d o  y o u  t y p e  w h e n  y o u  w a n t  t h e  
c o n v e n  i e n c e
o f  s t a r t i n g  a n e w  p a r a g r a p h  b y  s i m p l y  t y p i n g  a TAB a t  t h e
b e g i n n i n g
o f  a n e w  l i n e ?
? .  AP
Co r r e c  t .

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
C e n t e r e d  H e a d i n g s  o r  C a p t i o n s

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  c e n t e r  t h e  h e a d i n g  
PART 1 
on a l i n e ?
? . C ; P A R T  1

W h a t  ABBREVIATED c o m m a n d  c e n t e r s  t h e  h e a d i n g  
PRACTI CE 

on a l i n e ?
? . C ; P R A C T I C E



W h a t  c o m m a n d  c e n t e r s  t h e  w o r d  
VARI ATI ONS  _  
on  a l i n e ?
? . C j V A R I A T I O N S

• CE NT E R;  t e x t  o r  . C ;  t e x t

C e n t e r s  t h e  t e x t .
. C E N T E R ; E FFECT IVE WRI TI NG S K I L L S  
c e n t e r s

E F F E C T I V E  WRI T I NG S KI L L S
. C ; NEW IDEAS FOR 1 9 8 4  
wi l l  c e n t e r

NEW IDEAS FOR 1 9 8 4

W r i t e  t h e  UNABBREVIATED c o r r m a n d  t o  c e n t e r  t h e  h e a d i n g  
OUT OF THE HI LLS  
? . CENTER; OUT OF THE HI L L S  
Y o u ' r e  d o i n g  f i n e .

W r i t e  t h e  ABBREVIATED c o m m a n d  n e c e s s a r y  t o  c e n t e r  t h e  p h r a s e  
WELCOME TO THE LIBRARY 
? . C; WELCOME TO THE LIBRARY 
Ri g h t  I

W r i t e  t h e  ABBREVIATED c o m m a n d  n e c e s s a r y  t o  c e n t e r  t h e  h e a d i n g  
ABSTRACT 
? . C ; A B S T R A C T  
R i g h t !

W h a t  c o m m a n d  c e n t e r s  t h e  p h r a s e ,  TABLE OF CONTENTS?
? . C ; T A B L E  OF CONTENTS 
R i g h t !

T y p e  t h e  c o m m a n d  w h i c h  c e n t e r s  AP P E NDI X on  a I i n e .
? . C ; A P P E N D I X
G o o d  f o r  y o u !

T y p e  t h e  ABBREVIATED c o m m a n d  w h i c h  c e n t e r s  t h e  h e a d i n g ,
D I R E C T I O N S
? . C ; D I R E C T I ONS
E x a c t  I y  r i g h t !
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How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
Ti t i e s

Ho w s h o u l d  t h e  t i t l e  
CHAPTER 1 
b e  s p e c i f i e d ?
? . T  CHAPTER 1

Wh a t  ABBREVIATED c o m m a n d  s e t s  up t h e  t i t l e  
READING TECHNI QUES?
? . T  READING TECHNIQUES

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  c r e a t e  t h e  t i t l e  
LANGUAGE HANDBOOK?
? . T  LANGUAGE HANDBOOK

• T I T L E  t e x t  o r  . T  t e x t

O u t p u t s  t h e  t e x t  a c r o s s  t h e  t o p  o f  e v e r y  p a g e  a f t e r  p a g e  1 .  
T h e  r e s t  o f  t h e  l i n e  f o l l o w i n g  t h e  . T I T L E  c o m m a n d  
i s  t a k e n  a s  t h e  t i t l e .
U n l i k e  t h e  . CENTER c o m m a n d ,  t h e r e  i s  n o  s e m i c o l o n  11; 11 
i n t h e  . T I T L E  c o m m a n d .

. T I T L E  O P T I M I Z A T I O N  TECHNIQUES 
w o u  I d g i v e
O P T I M I Z A T I O N  TECHNIQUES P a g e  n o .
f o r  a t i t l e ,  b e g i n n i n g  w i t h  p a g e  2 o f  y o u r  o u t p u t .

T y p e  t h e  UNABBREVIATED c o m m a n d  t o  c r e a t e  t h e  t i t l e  
L I S T  OF STATI ONS 
? . T I T L E  L I S T  OF STATI ONS 
G o o d  f o r  y o u !

T h e  c o m m a n d  
. T  NOW IS THE TIME 
p l a c e s  t h e  t i t l e
NOW IS THE TIME P a g e  n o .
a t  t h e  t o p  o f  e v e r y  p a g e  a f t e r  t h e  f i r s t  p a g e .  RUNOFF
a u  t  o m a t  i c a I I y
n u m b e r s  t h e  p a g e s  f o r  y o u .
T h e  r e s t  o f  t h e  l i n e  f o l l o w i n g  t h e  . T  c o m m a n d  i s  t h e  t i t l e .
No o t h e r  c o m m a n d s  c a n  f o l l o w  a . T I T L E  c o m m a n d  on t h e  s a m e  l i n e .

W h a t  ABBREVIATED c o m m a n d  s h o u l d  y o u  t y p e  t o  c r e a t e  t h e  t i t l e  
AROUND THE WORLD 
? . T AROUND THE WORLD 
R i g h t !



1 73
W r i t e  t h e  ABBREVIATED c o m m a n d  t o  c r e a t e  a t i t l e ,
SEVEN DAYS,
? . T SEVEN DAYS 
R i g h t !

I s  t h e  s e q u e n c e
. T  S e v e n  d a y s  o f  t h e  w e e k j . s  2 ;  
a c o r r e c t  t i t l e  c o m m a n d ?
?NO
Co r r e c  t .

W r i t e  t h e  ABBREVIATED c o m m a n d  n e c e s s a r y  t o  c r e a t e  t h e  t i t l e
ANNUAL REPORT
i n  y o u r  RUNOFF o u t p u t .
? . T  ANNUAL REPORT 
Ve r y g o o d .

T y p e  t h e  A B B R E V I A T E D . c o m m a n d  t o  c r e a t e  t h e  t i t l e , S T E P S  TO TAKE.
? . T S TEPS  TO TAKE
OK!

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
Li ne Ski ps

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s k i p  o n e  l i n e ?  
? . S  1

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s k i p  3 l i n e s ?  
? . S  3

W i t h o u t  u s i n g  ABBREVIATED c o m m a n d s ,  h o w  d o  y o u  s k i p  f o u r  l i n e s ?  
? . S K I P  4

. S K I P  n o .  o r  . S  n o .

S k i p s  t h e  n u m b e r  o f  l i n e s  s p e c i f i e d .

• S K I P  2
S k i p s  2 l i n e s .

W h a t  UNABBREVIATED c o m m a n d  s k i p s  4 l i n e s ?
? . S K I P  4
OK!
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. S  1
S k i p s  o n e  l i n e  
. S  5
Sk i ps  f i v e  l i n e s
W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s k i p  3 l i n e s ?
? . S  3
F i n e !

W h a t  w o u l d  y o u  t y p e  t o  s k i p  6 l i n e s ?  
? . S  6
G o o d  f o r  y o u !

W h a t  do  y o u  t y p e  t o  s k i p  f i v e  l i n e s ?  
Us e  t h e  ABBREVI ATED c o m m a n d .
? . S  5
E x a c t l y  r i g h t !

Wh a t  d o  y o u  t y p e  t o  s k i p  n i n e  l i n e s ?  
? . S  9
Y o u ' r e  d o i n g  f i n e .

W h a t  c o m m a n d  s k i p s  t wo  I i n e s ?
? . S  2 
R i g h t  !

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
L i s t s

Ho w d o  y o u  b e g i n  a d o u b l e - s p a c e d  l i s t ?  
? .  LS 2

Ho w d o  y o u  s p e c  i f y  
TWO CUPS FLOUR 
a s  a n  e l e m e n t  i n a l i s t ?  
? . L E ; TWO CUPS FLOUR

How d o  y o u  e n d  a I i s t ?  
? § ® § ® . E L S

Fo r m a t t i n g  L i s t s

RUNOFF c a n  b e  u s e d  t o  c r e a t e  n u m b e r e d  a n d  i n d e n t e d  l i s t s .  
S u b - l i s t s  c a n  a l s o  b e  c r e a t e d  w i t h i n  l i s t s .
T h e  . L I S T  ( . L S ) ,  . L I S T  ELEMENT ( . LE ) , a n d  . END L I S T  ( . E L S )  
c ommand s
a r e  u s e d  t o  f o r m a t  l i s t s .
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. L I S T  number  or  . LS n umber

S e t s  t h e  b e g i n n i n g  o f  an  i n d e n t e d  l i s t  w i t h  l i n e  s p a c i n g  
s p e c i f i e d  b y  n u m b e r  .
T h e  i n d e n t a t i o n  f o r  l i s t s  i s  s t a n d a r d .
How d o  y o u  s p e c i f y  a s i n g l e - s p a c e d  l i s t ?  U s e  t h e  UNABBREVIATED 
c o m m a n d .
? . LI  ST 1 
G o o d  f o r  y o u !

W h a t  ABBREVIATED c o m m a n d  s t a r t s  a d o u b l e - s p a c e d  l i s t ?
? .  LS 2
G o o d !

. L I S T  ELEMENT;  TEXT o r  . L E ;  t e x t

M a k e s  a n  i t e m  i n t h e  l i s t .  In t h e  f i n i s h e d  o u t p u t ,  l i s t  i t e m s  
a r e  i n d e n t e d  a n d  a r e  a u t o m a t i c a l l y  n u m b e r e d  f o r  y o u .

How w o u l d  y o u  s p e c i f y  
ADD TWO TEASPOONS OF SUGAR
a s  a l i s t  e l e m e n t ?  U s e  t h e  UNABBREVIATED c o m m a n d .  
? . LI  ST ELEMENT;ADD TWO TEASPOONS OF SUGAR 
Co r r  e c  t  .

T y p e  t h e  ABBREVIATED c o m m a n d  t o  c r e a t e  t h e  l i s t  e l e m e n t  
MONDAY' S WORK 
? . LE; MONDAY' S WORK 
G o o d !

. END L I S T  o r  . E L S

t e r m i n a t e s  t h e  l i s t .
E a c h  l i s t  o r  s u b l i s t  y o u  c r e a t e  w i t h  a . L I S T  o r  . LS c o m m a n d  
m u s t  b e  e n d e d  w i t h  a m a t c h i n g  . E L S  o r  . END L I S T  c o m m a n d .

He r e i s  a l i s t :
. L S  1 
. L E ; RED 
. L E ; YE L L OW 
. LE; BLUE
T y p e  t h e  UNABBREVIATED c o m m a n d  t o  e n d  t h i s  l i s t .
? .  ELS 
Wr o n g !
T r y  a g a i n .
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H e r e  i s  a l i s t :
. L S  1 
• L E ; RED 
. LE; YELLOW 
. LE; BLUE
T y p e  t h e  UNABBREVIATED c o m m a n d  t o  e n d  t h i s  l i s t .
? . END L I S T
Y o u ' r e  m a k i n g  p r o g r e s s .

H e r e  i s  a n o t h e r  l i s t  m a d e  up o f  a m a i n  l i s t  w i t h  t wo  s u b l i s t s :  
RUNOFF I n p u t  RUNOFF o u t p u t

. L S  1

. L E ; P R  IMARY COLORS 1 .  PRIMARY COLORS
. L S  1
. L E ; RED 1 .  RED
. LE; YELLOW 2 .  YELLOW
. L E ; B L U E  3 .  BLUE
. E L S
•LE; SECONDARY COLORS 2 .  SECONDARY COLORS
. L S  1
. LE; ORANGE 1 .  ORANGE
. L E ; GREEN 2 .  GREEN
. L E ; P U R P L E  3 .  PURPLE
On o n e  l i n e ,  t y p e  t h e  t wo  ABBREVIATED c o m m a n d s  n e c e s s a r y  t o
e n d  t h e  s u b l i s t  a n d  a l s o  e n d  t h e  m a i n  l i s t .  R e m e m b e r  t o  s e p a r a t e
t h e  t wo
c o m m a n d s  w i t h  a s e m i c o l o n .
? . E L S ; . E L S  
V e r y  g o o d .

C r e a t e
SHOES
a s  a n  e l e m e n t  i n  a l i s t .  
? . L E ; SHOES 
E x a c t l y  r i g h t !

T y p e  t h e  ABBREVIATED c o mma n d  t o  m a k e
CHECK THE TI ME
a n  e l e m e n  t  i n  a l i s t .
? . L E ; CHECK THE TI ME 
Ve  r y g o o d .

On t h e  n e x t  5 l i n e s  t y p e  i n t h e  ABBREVIATED c o m m a n d s  t o  b e g i n  a 
d o u b l e - s p a c e d  l i s t ,  c r e a t e  t h e  e l e m e n t s  FRONT,  MI DDLE,  BACK,  
t h e n  e n d  t h e  l i s t .  T y p e  o n e  c o m m a n d  p e r  l i n e .
? .  LS 2 
F i n e !

Now s e t  up t h e  f i r s t  l i s t  e l e m e n t ,  FRONT.
? . L E ; FRONT
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C o r  r e c t .

No w s e t  up t h e  s e c o n d  l i s t  e l e m e n t ,  MI DDLE.  
? .  L E ; MI DDLE 
Y o u ' r e  d o i n g  f i n e .

Now s e t  up t h e  t h i r d  l i s t  e l e m e n t ,  BACK.
? . LE;BACK 
F i n e !

Now e n d  t h e  l i s t
? .  ELS
S u r e !

On t h e  n e x t  5 l i n e s ,  t y p e  i n  t h e  ABBREVIATED c o m m a n d s  t o  b e g i n  a 
s i n g l e - s p a c e d  l i s t ,  c r e a t e  t h e  e l e m e n t s  MAPLE,  SPRUCE,  POPLAR,  
t h e n  e n d  t h e  l i s t .
? .  LS 1 
F i n e !

S e t  up t h e  l i s t  e l e m e n t ,  MAPLE.
? . L E ; MAPLE 
S u r e !

S e t  up t h e  l i s t  e l e m e n t ,  SPRUCE.
? . L E ; S PRUCE 
OK!

S e t  up t h e  l i s t  e l e m e n t ,  POPLAR.
? . L E ; POPLAR 
G o o d  f o r  y o u !

Now e n d  t h e  l i s t .
? .  ELS 
G o o d !

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
F i l l  Mode

How d o  y o u  s e t  Fi  I I m o d e ?  
? „ F

W h a t  ABBREVIATED c o m m a n d  s p e c i f i e s  t h a t  t h e  r i g h t  m a r g i n  
i s  t o  b e  l i n e d  up b y  a d j u s t i n g  w o r d  s p a c i n g ?
? . F

W h a t  ABBREVIATED c o m m a n d  t u r n s  o f f  f i l l  m o d e  
a n d  g i v e s  a r a g g e d  r i g h t  m a r g i n ?
? . NF



1 78
. F I L L  o r  . F

A d d s  e x t r a  s p a c e s  b e t w e e n  w o r d s  on  e a c h  l i n e  
s o  a s  t o  l i n e  up  t h e  r i g h t  m a r g i n  o f  t h e  t e x t .

Ho w d o  y o u  s p e c i f y  w o r d  s p a c i n g  s o  t h a t  t h e
r i g h t  m a r g i n  i s  I i n e d  u p ?  Us e  t h e  UNABBREVIATED c o m m a n d .
7 . F I L L
E x a c t  I y  r i g h t !

. NO F I L L  o r  . NF

T u r n s  o f f  F i l l  m o d e ,  g i v i n g  a " r a g g e d "  o r  u n e v e n  r i g h t  m a r g i n .
No e x t r a  s p a c e s  a r e  a d d e d  b e t w e e n  w o r d s ,  a n d  t h e  w o r d  s p a c i n g  y o u  
t y p e  in
i s  w h a t  y o u  g e t  b a c k .  L i n e s  a r e  s t i l l  f i l l e d  up  a s  m u c h  
a s  p o s s i b l e ,  b u t  t h e  r i g h t  m a r g i n  i s  n o t  l i n e d  u p .
Ho w d o  y o u  s p e c i f y  a n  u n e v e n  r i g h t  m a r g i n ?  U s e  t h e  ABBREVIATED 
c o r r m a n d .
? . NF 
Ri g h t !

W h a t  c o m m a n d  g i v e s  y o u  e x a c t l y  t h e  w o r d  s p a c i n g  y o u  t y p e  i n ?  
? .  NF 
G o o d  !

Wh a t  c o m m a n d  r e s u l t s  i n  t h e  w o r d s  on e a c h  
l i n e  b e i n g  s p a c e d  o u t  s o  a s  t o  l i n e  u p  t h e  r i g h t  m a r g i n ?  
? . F  
G o o d !

How d o  y o u  t u r n  o f f  F i l l  m o d e  s o  a s  t o  g e t  a r a g g e d  r i g h t  m a r g i n ?  
? .  NF
Co r r  e c  t  .

W h a t  ABBREVIATED c o m m a n d  r e s t o r e s  F i l l  m o d e  a f t e r  i t  h a s  b e e n  
t u r n e d  o f f ?
? . F
E x a c  1 1 y  r i g h t !

How m u c h  d o  y o u  a l r e a d y  k n o w  a b o u t  
T a b  S t o p s

Ho w d o  y o u  s e t  a t a b  s t o p  i n  c o l u m n  3 8 ?  
? . TS 38

How d o  y o u  s e t  t a b  s t o p s  i n  c o l u m n s  3 ,  1 6 ,  a n d  4 0 ?



? . TS 3 , 1 6 , 4 0

I f  y o u  h a v e  t a b  s t o p s  s e t  i n  c o l u m n  4 5  a n d  c o l u m n  3 1 ,  w h a t  d o  y o u  
t y p e  t o
c h a n g e  t h e  t a b  s t o p  i n  c o l u m n  31 t o  c o l u m n  2 0 ?
? . TS 2 0 , 4 5

Se 11 i n g  t a b  s t o p s

T a b  s t o p s  c a n  b e  s e t  w h e r e v e r  y o u  w a n t  t h e m .
F o r  t a b  s e t t i n g s  t o  w o r k  p r o p e r l y ,
. N O F I L L  ( . N F )  m u s t  b e  s p e c i f i e d  a n d  
a u t o p a r a g r a p h  s h o u l d  b e  t u r n e d  o f f  ( . N A P ) .

.TAB STOPS n u m b e r  , n u m b e r  . . .  o r  . T S  n u m b e r  , n u m b e r  . . .

E a c h  n u m b e r  y o u  s p e c i f y  m u s t  b e  g r e a t e r  t h a n  z e r o ,  
a n d  t h e y  m u s t  be  s p e c i f i e d  i n ASCENDING ORDER.
E a c h  . TS  o r  .TAB STOPS c o m m a n d  c l e a r s  a n y  p r e v i o u s  s e t t i n g  
b e f o r e  n e w t a b  s t o p s  a r e  s e t .

W h a t  i s  t h e  ABBREVIATED c o m m a n d  t o  s e t  t a b  s t o p s  
i n  c o l u m n s  1 2 ,  2 0 ,  3 5 ,  a n d  7 2 ?
? . TS 1 2 ,  2 0 ,  3 5 ,  72 
E x a c t l y  r i g h t !

L e t ' s  s a y  y o u  h a v e  t a b  s t o p s  a l r e a d y  s e t  
i n  c o l u m n s  5 ,  1 7 ,  2 9 ,  a n d  3 7 .
T y p e  t h e  UNABBREVIATED c o m m a n d  t o  a d d  o n e  m o r e  t a b  s t o p  i n  c o l u m n  
5 5 .
? . TAB STOPS 5 , 1 7 , 2 9 , 3 7 , 5 5  
S u r e !

I f  y o u  h a v e  t a b  s t o p s  s e t  i n  c o l u m n  2 ,  c o l u m n  1 8 ,  c o l u m n  9 ,  a n d  
c o I u mn  2 8 ,
h o w d o  y o u  m o v e  t h e  t a b  s t o p  f r o m  c o l u m n  2 8  t o  c o l u m n  3 0 ?  
R e m e m b e r ,  t a b  s t o p s  m u s t  b e  s p e c i f i e d  i n ASCENDING ORDER.
? . TS 2 , 9 , 1 8 , 3 0  
Co r r e c t  .

Ho w d o  y o u  s e t  t a b  s t o p s  i n  c o l u m n s  8 a n d  1 4 ?  
? .  TS 8 ,  1 4  
E x a c t l y  r i g h t !

S e t  a t a b  s t o p  i n  c o l u m n  1 0 .
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? .  TS 1 0  
Ve  r y g o o d .

T h i s  c o n c l u d e s  t h e  i n s t r u c t i o n  o n  RUNOFF.

En d  o f  l e s s o n  " L I N E A R " .
You  h a v e  a n s w e r e d  8 4  q u e s t i o n s ,  a n d  y o u  g a v e  t h e  r i g h t  a n s w e r  
8 4  t  i m e s .
On 8 3  q u e s t i o n s  y o u r  a n s w e r  w a s  r i g h t  t h e  f i r s t  t i m e  y o u  g o t  t h e  
q u e s t i o n .

To  c o n t i n u e  p u s h  RETURN.



APPENDIX D 

POSTTEST SCRIPT



182

%ALGOL
b e g i n  e x t e r n a l  p r o c e d u r e  l g o u t ;
s t r i n g  id n a m e ;
s t r i n g  i n t e r ;
s t r i n g  p r e r u n ,  p r e t e r m ;
%TEACHER CHARLES A. DYER
%LANGUAGE ENGLISH
%SGNOSIS
%KEEP
%TEXT
P o s t t e s t

T ake  a s  much t i m e  a s  you  n e e d  f o r  t h i s  t e s t .
READ EACH QUESTION THROUGH b e f o r e  you s t a r t  t o  a n s w e r  i t .
Some a n s w e r s  r e q u i r e  t h a t  you  t y p e  s e v e r a l  commands .
U n l e s s  you  a r e  t o l d  t o  do o t h e r w i s e ,  
t y p e  e a c h  command on  a SEPARATE LINE.
Be c a r e f u l  t o  t y p e  t h e  commands i n  t h e  o r d e r  s p e c i f i e d  b y  t h e
q u e s t i o n .
When you h a v e  t y p e d  i n  some a n s w e r s ,  you  may g e t  a r e s p o n s e  w h ic h
s a y s ,  "The c o m p u t e r  d i d  n o t  u n d e r s t a n d  y o u r  a n s w e r , "
o r ,  "The  p r o g r a m  was  n o t  e x p e c t i n g  t h i s  p a r t  o f  y o u r  a n s w e r . "
DO NOT r e p e a t  y o u r  a n s w e r ,  b u t  KEEP GOING t o  t h e  n e x t
a n s w e r  o r  t h e  n e x t  q u e s t i o n .
Now, t y p e  i n  y o u r  ID.
%QEND 
%ALGOL 
b e g i n  
o p e n f i l e  
r e l e a s e  ( 2 ) ;
g e t l i n e ;  i d n a m e : = a n s w e r ;  
i n t e r : = c o p y ( i d n a m e , 1 , 6 ) ;  
i d n a m e : = c o n c a t ( i n t e r , " . T S T " ) ; 
o u t p u t  ( 2 , "DSK") ;  
o p e n f i l e  ( 2 , i d n a m e ) ;  
e n d ;
%ORDER 
%NOEXTRA
%QUESTION ADR1: n o p a u s e  :=  t r u e ;  p a g e ;
Did you  know RUNOFF b e f o r e  t h e  i n s t r u c t i o n  you  j u s t  t o o k ?
Answer  YES o r  NO.
%NEUTRAL YES
%ALGOL b e g i n  p r e r u n : = " YES"; e n d ;
%NEUTRAL NO
%ALGOL b e g i n  p r e r u n : = " N 0 " ; e n d ;
%EXTRA
%NEUTRAL
Answer  j u s t  YES o r  NO.
%GOTO ADR1
%QUESTION ADR2: n o p a u s e : = t r u e ;  p a g e ;
Have you  e v e r  u s e d  a t e r m i n a l  b e f o r e  t h i s  i n s t r u c t i o n ?
Answer  YES o r  NO.
%NOEXTRA 
%NEUTRAL YES



183

%ALGOL b e g i n  p r e t e r m : = " Y E S " ; e n d ;
%NEUTRAL NO
%ALGOL b e g i n  p r e t e r m : ="NO"; e n d ;
%EXTRA
%NEUTRAL
Answer  j u s t  YES o r  NO.
%GOTO ADR2 
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION p a g e ;  p a g e ;
U s i n g  a s e p a r a t e  l i n e  f o r  e a c h  command,
C r e a t e  a s i n g l e - s p a c e d  l i s t ,  
p u t  i n  t h e  t h r e e  d a y s  o f  t h e  w e e k ,
SUNDAY MONDAY TUESDAY a s  i t e m s ,  
t h e n  end t h e  l i s t .
Use ABBREVIATED commands .
%NEUTRAL .LS 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  w i t h  t h e  l i s t  i t e m  SUNDAY 
%NEUTRAL .LE ; SUNDAY
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  w i t h  t h e  l i s t  i t e m  MONDAY 
%NEUTRAL .LE ; MONDAY
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  w i t h  t h e  l i s t  i t e m  TUESDAY 
%NEUTRAL .LE ; TUESDAY
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  end  t h e  l i s t  
%NEUTRAL .ELS
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
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%NEUTRAL 
%GOTO NEXT 
%QEND 
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On s e p a r a t e  l i n e s ,  u s i n g  a b b r e v i a t e d  commands 
s e t  up a t i t l e ,  OUTLINE FOR PROGRESS 
s e t  t h e  r i g h t  m a r g i n  i n  c o lu m n  6 2 ,  
t h e n  s k i p  f o u r  l i n e s .
%NEUTRAL .T  OUTLINE FOR PROGRESS
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%MOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s e t  t h e  r i g h t  m a r g i n  i n  c o l u m n  62 
%NEUTRAL .RM 62
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s k i p  f o u r  l i n e s  
%NEUTRAL .S  4
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What c h a r a c t e r  i s  u s e d  t o  s e p a r a t e  RUNOFF commands on  t h e  same 
l i n e ?
Type  t h e  c h a r a c t e r .
%NEUTRAL ;
%ALGOL b e g i n  s c o r e  :=
%NEUTRAL A SEMICOLON 
%ALGOL b e g i n  s c o r e  :=
%NEUTRAL SEMICOLON 
%ALGOL b e g i n  s c o r e  :=
%NEUTRAL A SEMI COLON 
%ALGOL b e g i n  s c o r e  :=
%NEUTRAL SEMI COLON 
%ALGOL b e g i n  s c o r e  :=
%NEUTRAL 
%GOTO NEXT 
%QEND 
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;

s c o r e + l ; l a t e s c o r e :=  l a t e s c o r e + 1; e n d ;

s c o r e +1 ; l a t e s c o r e :=  l a t e s c o r e + 1; e n d ;

s c o r e + 1 ; l a t e s c o r e :=  l a t e s c o r e + 1; e n d ;

s c o r e + 1 ; l a t e s c o r e :=  l a t e s c o r e + 1; e n d ;

s c o r e +1 ; l a t e s c o r e :=  l a t e s c o r e + 1; e n d ;
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%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On s e p a r a t e  l i n e s  u s i n g  a b b r e v i a t e d  commands
S e t  up a p a g e  40 c o l u m n s  ( s p a c e s )  w id e  and  25 l i n e s  h i g h ,
s e t  a u t o p a r a g r a p h  mode ,
and  c r e a t e  t h e  c e n t e r e d  h e a d i n g ,  FOR SALE.
%NEUTRAL .PS  25 , 40
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s e t  a u t o p a r a g r a p h  mode n e x t  
%NEUTRAL .AP
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  := t r u e ;
C o n t i n u e  . . .  c r e a t e  t h e  c e n t e r e d  h e a d i n g  FOR SALE 
%NEUTRAL .C ; FOR SALE
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What a b b r e v i a t e d  command s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  50? 
%NEUTRAL .RM 50
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On s e p a r a t e  l i n e s
L i s t  t h e  a b b r e v i a t e d  commands t o  r e s t o r e  f i l l  mode,  
s e t  a u t o p a r a g r a p h  mode ,
t h e n  d e f i n e  p a r a g r a p h  f o r m a t t i n g  t o  be  15 s p a c e s  i n d e n t a t i o n  
and  2 l i n e s  o f  v e r t i c a l  s p a c i n g .
%NEUTRAL .F
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEMD
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s e t  a u t o p a r a g r a p h  mode
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%NEUTRAL .AP
%ALGOL b e g i n - s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1; e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  := t r u e ;
C o n t i n u e  by  s e t t i n g  t h e  p a r a g r a p h  f o r m a t  
%NEUTRAL .P  15 , 2
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What a b b r e v i a t e d  command s e t s  t r i p l e  s p a c i n g ?
%NEUTRAL .SP  3
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What a b b r e v i a t e d  command s e t s  a p a r a g r a p h  w i t h  v e r t i c a l  s p a c i n g  
o f  o n e  l i n e
and  i n d e n t a t i o n  o f  f i v e  s p a c e s ?
%NEUTRAL . P  5 , 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  -I- 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
U s i n g  a b b r e v i a t e d  commands on  ONE LINE,
s e t  a u t o p a r a g r a p h  mode
s e t  up a t r i p l e - s p a c e d  p a g e
a n d  s e t  p a g e  s i z e  t o  40 c o l u m n s  ( s p a c e s )  w id e  and 20 l i n e s  h i g h .  
%NEUTRAL .AP ; .S P  3 ; .PS  20 , 40
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 3 ;  l a t e s c o r e  :=  l a t e s c o r e  + 3 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
U s in g  a b b r e v i a t e d  commands on  6 s e p a r a t e  l i n e s ,
d i s a b l e  a u t o p a r a g r a p h  mode
r e s t o r e  f i l l  mode
t h e n  s e t  up a s i n g l e - s p a c e d  l i s t
p u t  i n  t h e  two i t e m s
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FIRST ENTRY and  SECOND ENTRY 
t h e n  end t h e  l i s t .
%NEUTRAL .NAP
%ALGOL b e g i n  s c o r e  := s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
N e x t ,  r e s t o r e  f i l l  mode 
%NEUTRAL .F
%ALGOL b e g i n  s c o r e  := s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTI0N n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  b e g i n  t h e  l i s t  
%NEUTRAL .LS 1
%ALGOL b e g i n  s c o r e  := s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  w i t h  t h e  f i r s t  l i s t  i t e m  
%NEUTRAL .LE ; FIRST ENTRY
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
N e x t ,  s e t  up  t h e  s e c o n d  l i s t  i t e m  
%NEUTRAL .LE ; SECOND ENTRY
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  end  t h e  l i s t  
%NEUTRAL .ELS
%ALGOL b e g i n  s c o r e  := s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
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%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
U sing  a b b r e v i a t e d  commands on  ONE LINE,
D i s a b l e  f i l l  mode
and s e t  t a b  s t o p s  i n  c o l u m n s  6 ,  21 ,  and  35 .
%NEUTRAL .NF ; .TS 6 , 21 , 35
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 2 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  := t r u e ;  p a g e ;
S e t  up a p a r a g r a p h  i n d e n t e d  3 s p a c e s  w i t h  v e r t i c a l  s p a c i n g  o f  one  
l i n e .
%NEUTRAL .P  3 , 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What a b b r e v i a t e d  command s e t s  a u t o p a r a g r a p h  mode?
%NEUTRAL .AP
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  +1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What a b b r e v i a t e d  command e x p l i c i t l y  s p e c i f i e s  t h a t  t h e  r i g h t  
m a r g i n
i s  t o  be  l i n e d  up by  a d j u s t i n g  word s p a c i n g ?
%NEUTRAL .F
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On ONE LINE t y p e  t h e  a b b r e v i a t e d  commands v/hich 
s e t  d o u b l e  s p a c i n g ,
t h e n  s e t  up  a p a r a g r a p h  i n d e n t e d  7 s p a c e s ,  w i t h  v e r t i c a l  s p a c i n g  
o f  1 l i n e .
%NEUTRAL .S P  2 ; . P  7 , 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 2 ;  l a t e s c o r e  := l a t e s c o r e  + 2 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
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What a b b r e v i a t e d  command t e r m i n a t e s  a l i s t ?
%NEUTRAL .ELS
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  := t r u e ;  p a g e ;
What a b b r e v i a t e d  command p r o d u c e s  an  u n e v e n  r i g h t  m a r g i n ?  
%NEUTRAL .NF
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  +1 ;  e n d ;
%QUESTION n o p a u s e  := t r u e ;  p a g e ;
On two s u c c e s s i v e  l i n e s  
t y p e  t h e  two a b b r e v i a t e d  commands t o  
s e t  up ONCE MORE a s  a n  i t e m  i n  a l i s t ,  
t h e n  end t h e  l i s t .
%NEUTRAL .LE ; ONCE MORE
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  := t r u e ;
C o n t i n u e  . . .  end t h e  l i s t  
%NEUTRAL .ELS
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  e n d ;
%NEUTRAL 
%GOTO NEXT 
%QEND 
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  := t r u e ;  p a g e ;
What a b b r e v i a t e d  command t u r n s  o f f  a u t o p a r a g r a p h  mode?
%NEUTRAL .NAP
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  +1 ;  e n d ;
%QUESTION n o p a u s e  := t r u e ;  p a g e ;
What a b b r e v i a t e d  command s t a r t s  a s i n g l e - s p a c e d  l i s t ?
%NEUTRAL .LS 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
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%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On ONE LINE, w r i t e  t h e  a b b r e v i a t e d  commands w h ich  
S e t  up  a p a g e  35 s p a c e s  w id e  a n d  45 l i n e s  h i g h ,  
s e t  a r a g g e d  r i g h t  m a r g i n ,  
and  s t a r t  a t r i p l e - s p a c e d  l i s t .
%NEUTRAL .PS  45 , 35 ; .NF ; . LS 3
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 3 ;  l a t e s c o r e  :=  l a t e s c o r e  + 3;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On two s u c c e s s i v e  l i n e s ,
W r i t e  t h e  a b b r e v i a t e d  commands n e c e s s a r y  
t o  e x p l i c i t l y  s p e c i f y  f i l l  mode
and  s e t  up  a p a g e  55 l i n e s  h i g h  b y  66 s p a c e s  w i d e .
%NEUTRAL .F
%ALGOL b e g i n  s c o r e  ;=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  := t r u e ;
C o n t i n u e  . . .  s e t  up  t h e  p a g e  s i z e  
%NEUTRAL .PS  55 , 66
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On two s u c c e s s i v e  l i n e s  b e l o w  u s i n g  ABBREVIATED commands ,
S k i p  two l i n e s ,
and  b e g i n  a new p a r a g r a p h  i n d e n t e d  n i n e  s p a c e s  w i t h  v e r t i c a l  
s p a c i n g  o f
one  l i n e .  Use a b b r e v i a t e d  commands .
%NEUTRAL .S  2
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  b e g i n  t h e  new p a r a g r a p h  
%NEUTRAL . P  9 , 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
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%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  ;=  t r u e ;  p a g e ;
On ONE LINE, w r i t e  t h e  a b b r e v i a t e d  commands n e c e s s a r y  t o  
s e t  d o u b l e  s p a c i n g ,  
t u r n  o f f  f i l l  mode ,  
s k i p  t h r e e  l i n e s
and  s e t  t a b  s t o p s  i n  c o l u m n  f i v e  and  i n  c o l u m n  f i f t e e n .
%NEUTRAL .S P  2 ; .NF ; .S  3 ; .TS 5 , 15
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 4 ;  l a t e s c o r e  :=  l a t e s c o r e  + 4 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
How i s  a p a g e  s i z e  o f  60 l i n e s  b y  120 s p a c e s  s p e c i f i e d ?
Use a b b r e v i a t e d  commands .
%NEUTRAL .PS  60 , 120
%ALGOL b e g i n  s c o r e  ;=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
How do you  s e t  t a b  s t o p s  i n  c o l u m n s  5 0 ,  35 ,  and  20?
Use a b b r e v i a t e d  commands .
%NEUTRAL .TS 20 , 35 , 50
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  ;=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On 9 s e p a r a t e  l i n e s ,  u s i n g  a b b r e v i a t e d  com mands ,
t u r n  o f f  a u t o p a r a g r a p h  mode ,
t u r n  o f f  f i l l  mode,
s e t  t a b  s t o p s  i n  c o l u m n s  40 a n d  5 0 ,
s e t  t h e  r i g h t  m a r g i n  t o  c o l u m n  8 0 ,
and c r e a t e  t h e  s i n g l e - s p a c e d  l i s t ,  ITEM1, ITEN2,  ITEM3.
%NEUTRAL .NAP
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  t u r n  o f f  f i l l  mode 
%NEUTRAL .NF
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
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%EXTRA 
%NEUTRAL 
%GOTO NEXT 
%QEND 
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s e t  t h e  t a b  s t o p s  
%NEUTRAL .TS 42 , 50
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  +
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s e t  t h e  r i g h t  m a r g i n  
%NEUTRAL .RM 80
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  +
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  b e g i n  t h e  l i s t  
%NEUTRAL .LS 1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  ;=  l a t e s c o r e  +
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  p u t  i n  ITEM1 
%NEUTRAL .LE ; ITEM1
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  ;=  l a t e s c o r e  +
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  p u t  i n  t h e  s e c o n d  l i s t  i t e m ,  ITEM2 
%NEUTRAL .LE ; ITEM2
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  +
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  p u t  i n  t h e  t h i r d  l i s t  i t e m ,  ITEM3 
%NEUTRAL .LE ; ITEM3
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  +

1 ;  e n d ;

1 ;  e n d ;

1 ;  e n d ;

1 ;  e n d ;

1 ;  e n d ;

1 ;  e n d ;
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%EXTRA 
%NEUTRAL 
%GOTO NEXT 
%QEND 
%NOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  end t h e  l i s t  
%NEUTRAL .ELS
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On ONE LINE,
t y p e  t h e  a b b r e v i a t e d  commands t o  s e t  a u t o p a r a g r a p h  mode ,  
s e t  t a b  s t o p s  i n  e v e r y  f i f t h  c o lu m n  f rom c o l u m n  5 up  t o  c o lu m n  
2 0 ,
t h e n  c e n t e r  t h e  h e a d i n g ,  WHAT TO DO NEXT
%NEUTRAL .AP ; .TS 5 , 10 , 15 , 20 ; . 0  ; WHAT TO DO NEXT
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 3 ;  l a t e s c o r e  :=  l a t e s c o r e  + 3;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
Type t h e  a b b r e v i a t e d  command t o  s e t  up  a t i t l e ,  GUIDE TO HOUSING. 
%NEUTRAL .T  GUIDE TO HOUSING
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
What a b b r e v i a t e d  command s k i p s  two l i n e s ?
%NEUTRAL .S  2
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  :=  l a t e s c o r e  + 1;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  := q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On ONE LINE,
s e t  t h e  r i g h t  m a r g i n  i n  c o lu m n  2 5 ,
and s e t  up  t h e  t i t l e ,  HOW TO REALLY SUCCEED.
Use a b b r e v i a t e d  commands .
%NEUTRAL .RM 25 ; .T  HOW TO REALLY SUCCEED
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 2 ;  l a t e s c o r e  :=  l a t e s c o r e  + 2;  e n d ;
%NEUTRAL
%GOTO NEXT
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%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  +1 ;  e n d ;
%QUESTION n o p a u s e  :=  t r u e ;  p a g e ;
On ONE LINE, s k i p  two v e r t i c a l  s p a c e s  
and  c r e a t e  t h e  c e n t e r e d  h e a d i n g ,  SUMMARY.
Use a b b r e v i a t e d  commands .
%NEUTRAL .S  2 ; .C ; SUMMARY
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 2 ;  l a t e s c o r e  := l a t e s c o r e  + 2 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%QEND
%NOEXTRA
%ALGOL b e g i n  q c o u n t  :=  q c o u n t  + 1 ;  e n d ;
%QUESTION n o p a u s e  := t r u e ;  p a g e ;
U s i n g  a b b r e v i a t e d  commands on  two s u c c e s s i v e  l i n e s ,  
c r e a t e  t h e  c e n t e r e d  h e a d i n g  IT  MUST BE MAGIC 
t h e n  s e t  t r i p l e  s p a c i n g .
%NEUTRAL .C ; IT  MUST BE MAGIC
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1;  e n d ;
%EXTRA
%NEUTRAL
%GOTO NEXT
%QEND
%MOEXTRA
%QUESTION n o p a u s e  :=  t r u e ;
C o n t i n u e  . . .  s e t  t r i p l e  s p a c i n g  
%NEUTRAL .S P  3
%ALGOL b e g i n  s c o r e  :=  s c o r e  + 1 ;  l a t e s c o r e  := l a t e s c o r e  + 1 ;  e n d ;
%NEUTRAL
%GOTO NEXT
%FINISH
%ALGOL
s e l e c t o u t p u t (2)  ;
w r i t e ( " P r e v :  " ) ; w r i t e ( p r e r u n ) ; w r i t e (" Term: " ) ; w r i t e ( p r e t e r m ) ; 
n e w l i n e ;
s e l e c t o u t p u t ( 0 ) ;  
e n d ;
c l o s e f i l e ( 2 ) ;  
l g o u t ;
%END
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. RUN POSTST 

P o s t t e s t

T a k e  a s  m u c h  t i m e  a s  y o u  n e e d  f o r  t h i s  t e s t .
READ EACH QUESTI ON THROUGH b e f o r e  y o u  s t a r t  t o  a n s w e r  i t .
Some  a n s w e r s  r e q u i r e  t h a t  y o u  t y p e  s e v e r a l  c o m m a n d s .
U n l e s s  y o u  a r e  t o l d  t o  d o  o t h e r w i s e ,  
t y p e  e a c h  c o m m a n d  on  a SEPARATE L I N E .
Be c a r e f u l  t o  t y p e  t h e  c o m m a n d s  i n  t h e  o r d e r  s p e c i f i e d  b y  t h e
q u e s t i o n .
Wh e n  y o u  h a v e  t y p e d  i n  s o m e  a n s w e r s ,  y o u  ma y  g e t  a r e s p o n s e  w h i c h
s a y s ,  11 T h e  c o m p u t e r  d i d  n o t  u n d e r s t a n d  y o u r  a n s w e r , "
o r ,  " T h e  p r o g r a m  wa s  n o t  e x p e c t i n g  t h i s  p a r t  o f  y o u r  a n s w e r . "
DO NOT r e p e a t  y o u r  a n s w e r ,  b u t  KEEP GOING t o  t h e  n e x t
a n s w e r  o r  t h e  n e x t  q u e s t i o n .
Now,  t y p e  i n  y o u r  I D.
SAMPLE

D i d  y o u  k n o w  RUNOFF b e f o r e  t h e  i n s t r u c t i o n  y o u  j u s t  t o o k ?  
A n s w e r  YES o r  NO.
?NO

H a v e  y o u  e v e r  u s e d  a t e r m i n a l  b e f o r e  t h i s  i n s t r u c t i o n ?  
A n s w e r  YES o r  NO.
?YES

To c o n t i n u e  p u s h  RETURN.

U s i n g  a s e p a r a t e  l i n e  f o r  e a c h  c o m m a n d ,  
C r e a t e  a s i n g l e - s p a c e d  l i s t ,  
p u t  i n  t h e  t h r e e  d a y s  o f  t h e  w e e k ,  
SUNDAY MONDAY TUESDAY a s  i t e m s ,  
t h e n  e n d  t h e  l i s t .
U s e  ABBREVIATED c o m m a n d s .
? .  LS 1

C o n t i n u e  w i t h  t h e  l i s t  i t e m  SUNDAY 
? . L E ; S U N D A Y

C o n t i n u e  w i t h  t h e  l i s t  i t e m  MONDAY 
? . L E ; MONDAY

C o n t i n u e  w i t h  t h e  l i s t  i t e m  TUESDAY 
? . L E ; TUESDAY

C o n t i n u e  . . .  e n d  t h e  l i s t  
? .  ELS
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On s e p a r a t e  l i n e s ,  u s i n g  a b b r e v i a t e d  c o m m a n d s  
s e t  up  a t i t l e ,  OUTLI NE FOR PROGRESS 
s e t  t h e  r i g h t  m a r g i n  i n  c o l u m n  6 2 ,  
t h e n  s k i p  f o u r  l i n e s .
? . T  OUTLI NE FOR PROGRESS

C o n t i n u e  . . .  s e t  t h e  r i g h t  m a r g i n  i n  c o l u m n  62  
? .RM 62

C o n t i n u e  . . .  s k i p  f o u r  l i n e s  
? . S  4

Wh a t  c h a r a c t e r  i s  u s e d  t o  s e p a r a t e  RUNOFF c o m m a n d s  on  t h e  s a m e  
I i n e ?
T y p e  t h e  c h a r a c t e r .
? - 
•  )

On s e p a r a t e  l i n e s  u s i n g  a b b r e v i a t e d  c o m m a n d s
S e t  up  a p a g e  4 0  c o l u m n s  ( s p a c e s )  w i d e  a n d  2 5  l i n e s  h i g h ,
s e t  a u t o p a r a g r a p h  m o d e ,
a n d  c r e a t e  t h e  c e n t e r e d  h e a d i n g ,  FOR S ALE.
? T HI S  I S A  MISTAKE
T h e  p r o g r a m  w a s  n o t  e x p e c t i n g  t h i s  p a r t  o f  y o u r  a n s w e r :  
T HI S  IS A MI STAKE

C o n t i n u e  . . .  s e t  a u t o p a r a g r a p h  m o d e  n e x t  
? .  AP

C o n t i n u e  . . .  c r e a t e  t h e  c e n t e r e d  h e a d i n g  FOR SALE 
? . C ; FOR SALE

W h a t  a b b r e v i a t e d  c o m m a n d  s e t s  t h e  r i g h t  m a r g i n  i n  c o l u m n  5 0 ?  
? . RM 50

On s e p a r a t e  l i n e s
L i s t  t h e  a b b r e v i a t e d  c o m m a n d s  t o  r e s t o r e  f i l l  m o d e ,  
s e t  a u t o p a r a g r a p h  m o d e ,
t h e n  d e f i n e  p a r a g r a p h  f o r m a t t i n g  t o  b e  15  s p a c e s  i n d e n t a t i o n  
a n d  2 l i n e s  o f  v e r t i c a l  s p a c i n g .
? . F

C o n t i n u e  . . .  s e t  a u t o p a r a g r a p h  m o d e  
? .  AP

C o n t i n u e  b y  s e t t i n g  t h e  p a r a g r a p h  f o r m a t  
? . P  1 5 , 2

Wh a t  a b b r e v i a t e d  c o m m a n d  s e t s  t r i p l e  s p a c i n g ?
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? . S P  3

W h a t  a b b r e v i a t e d  c o m m a n d  s e t s  a p a r a g r a p h  w i t h  v e r t i c a l  s p a c i n g  
o f  o n e  l i n e
a n d  i n d e n t a t i o n  o f  f i v e  s p a c e s ?
? . P 5 ,1

U s i n g  a b b r e v i a t e d  c o m m a n d s  on ONE L I N E ,
s e t  a u t o p a r a g r a p h  m o d e
s e t  up a t r i p  I e - s p a c e d  p a g e
a n d  s e t  p a g e  s i z e  t o  4 0  c o l u m n s  ( s p a c e s )  w i d e  a n d  2 0  l i n e s  h i g h .  
? . A P ; . S P 3 ; . P S 2 0 , 4 0

U s i n g  a b b r e v i a t e d  c o m m a n d s  on 6 s e p a r a t e  l i n e s ,
d i s a b l e  a u t o p a r a g r a p h  m o d e
r e s t o r e  f i l l  m o d e
t h e n  s e t  up  a s i n g I e - s p a c e d  l i s t
p u t  i n  t h e  t wo  i t e r ns
F I R S T  ENTRY a n d  SECOND ENTRY
t h e n  e n d  t h e  l i s t .
? . NAP

N e x t ,  r e s t o r e  f i l l  m o d e  
? .  F

C o n t i n u e  . . .  b e g i n  t h e  l i s t  
? .  L S 1

C o n t i n u e  w i t h  t h e  f i r s t  l i s t  i t e m  
? . L E ; F I R S T  ENTRY

N e x t ,  s e t  u p  t h e  s e c o n d  l i s t  i t e m  
? . L E ; S E C O N D  ENTRY

C o n t i n u e  . . .  e n d  t h e  l i s t  
? .  ELS

U s i n g  a b b r e v i a t e d  c o m m a n d s  on  ONE L I NE ,  
D i s a b l e  f i l l  m o d e
a n d  s e t  t a b  s t o p s  i n  c o l u m n s  6 ,  2 1 ,  a n d  3 5 .  
? . N F ; . T S 6 , 2 1 , 3 5

S e t  up a p a r a g r a p h  i n d e n t e d  3 s p a c e s  w i t h  v e r t i c a l  s p a c i n g  o f  o n e  
I i n e .
? . P 3 , 1

W h a t  a b b r e v i a t e d  c o m m a n d  s e t s  a u t o p a r a g r a p h  m o d e ?  
? .  AP
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W h a t  a b b r e v i a t e d  c o m m a n d  e x p l i c i t l y  s p e c i f i e s  t h a t  t h e  r i g h t  
ma  r g  i n .•
i s  t o  b e  l i n e d  up b y  a d j u s t i n g  w o r d  s p a c i n g ?
? .  F

On ONE LI NE t y p e  t h e  a b b r e v i a t e d  c o m m a n d s  w h i c h  
s e t  d o u b I e  s p a c i n g ,
t h e n  s e t  up  a p a r a g r a p h  i n d e n t e d  7 s p a c e s ,  w i t h  v e r t i c a l  s p a c i n g  
o f  1 l i n e .
? . S P  2 ; . P 7 , 1

W h a t  a b b r e v i a t e d  c o m m a n d  t e r m i n a t e s  a l i s t ?  
? .  ELS

Wh a t  a b b r e v i a t e d  c o m m a n d  p r o d u c e s  a n  u n e v e n  r i g h t  m a r g i n ?  
? .  NF

On t wo  s u c c e s s i v e  l i n e s  
t y p e  t h e  t wo  a b b r e v i a t e d  c o m m a n d s  t o  
s e t  up  ONCE MORE a s  a n  i t e m  i n a l i s t ,  
t h e n  e n d  t h e  l i s t .
? . LE; ONCE MORE

C o n t i n u e  . . .  e n d  t h e  l i s t  
? . E L S

Wh a t  a b b r e v i a t e d  c o m m a n d  t u r n s  o f f  a u t o p a r a g r a p h  m o d e ?  
? .  NAP

W h a t  a b b r e v i a t e d  c o m m a n d  s t a r t s  a s i n g I e - s p a c e d  l i s t ?  
? .  LS1

On ONE L I N E ,  w r i t e  t h e  a b b r e v i a t e d  c o m m a n d s  w h i c h  
S e t  up  a p a g e  35  s p a c e s  w i d e  a n d  4 5  l i n e s  h i g h ,  
s e t  a r a g g e d  r i g h t  m a r g i n ,  
a n d  s t a r t  a t r i p l e - s p a c e d  l i s t .
? . P S 4 5 , 3 5 ; . N F ; . LS 3

On t w o  s u c c e s s i v e  l i n e s ,
W r i t e  t h e  a b b r e v i a t e d  c o m m a n d s  n e c e s s a r y  
t o  e x p l i c i t l y  s p e c i f y  f i l l  m o d e
a n d  s e t  up  a p a g e  55  l i n e s  h i g h  b y  6 6  s p a c e s  w i d e .  
? .  F

C o n t i n u e  . . .  s e t  up  t h e  p a g e  s i z e  
? . P S 5 5 , 66
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On t wo  s u c c e s s i v e  l i n e s  b e l o w  u s i n g  ABBREVIATED c o m m a n d s ,  
S k i p  t wo  I i n e s ,
a n d  b e g i n  a n e w  p a r a g r a p h  i n d e n t e d  n i n e  s p a c e s  w i t h  v e r t i c a l  
s p a c  i n g  o f
o n e  l i n e .  U s e  a b b r e v i a t e d  c o m m a n d s .
? . S  2

C o n t i n u e  . . .  b e g i n  t h e  n e w p a r a g r a p h  
? . P 9 , 1

On ONE L I N E ,  w r i t e  t h e  a b b r e v i a t e d  c o m m a n d s  n e c e s s a r y  t o  
s e t  d o u b l e  s p a c i n g ,  
t u r n  o f f  f i l l  m o d e , 
s k i p  t h r e e  l i n e s
a n d  s e t  t a b  s t o p s  i n  c o l u m n  f i v e  a n d  i n  c o l u m n  f i f t e e n .  
? . S P  2 ; . N F ; . S 3 ; . T S  5 , 1 5

Ho w i s  a p a g e  s i z e  o f  6 0  l i n e s  b y  1 2 0  s p a c e s  s p e c i f i e d ?  
Us e  a b b r e v i a t e d  c o m m a n d s .
? . P S  6 0 , 1 2 0

How d o  y o u  s e t  t a b  s t o p s  i n  c o l u m n s  5 0 ,  3 5 ,  a n d  2 0 ?  
Us e  a b b r e v i a t e d  c o m m a n d s .
? . TS 2 0 , 3 5 , 5 0

On 9 s e p a r a t e  l i n e s ,  u s i n g  a b b r e v i a t e d  c o m m a n d s ,  
t u r n  o f f  a u t o p a r a g r a p h  m o d e ,  
t u r n  o f f  f i l l  m o d e ,
s e t  t a b  s t o p s  i n  c o l u m n s  4 0  a n d  5 0 ,  
s e t  t h e  r i g h t  m a r g i n  t o  c o l u m n  8 0 ,
a n d  c r e a t e  t h e  s i n g l e - s p a c e d  l i s t ,  I TEM1,  I TEM2,  I TEM3 .  
? . NAP

Co n  t  i n u e  . 
? .  NF

Con  t  i n u e  . 
? . TS 4 0 , 5 0

Con  t  i n u e  . 
? . R M 80

Con  t  i n u e  . 
? .  LS 1

C o n  t  i n u e  . 
? .  L E ; ITEM1

. .  t u r n  o f f  f i l l  m o d e  

. .  s e t  t h e  t a b  s t o p s  

. .  s e t  t h e  r i g h t  m a r g i n  

. .  b e g i n  t h e  l i s t  

. .  p u t  i n ITEM1

C o n t i n u e  . . .  p u t  i n  t h e  s e c o n d  l i s t  i t e m ,  ITEM2 
? . L E ; ITEM2
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C o n t i n u e  . . .  p u t  i n  t h e  t h i r d  l i s t  i t e m ,  ITEM3 
? .  L E ; ITEM3

C o n t i n u e  . . .  e n d  t h e  l i s t  
? .  ELS

On ONE L I N E ,
t y p e  t h e  a b b r e v i a t e d  c o m m a n d s  t o  s e t  a u t o p a r a g r a p h  m o d e ,  
s e t  t a b  s t o p s  i n e v e r y  f i f t h  c o l u m n  f r o m  c o l u m n  5 up t o  c o l u m n  
2 0 ,
t h e n  c e n t e r  t h e  h e a d i n g ,  WHAT TO DO NEXT 
? . AP ; . TS 5 , 1 5 ® 5 ® 0 , 1 5 , 2 0 ; . C; WHAT TO DO NEXT

T y p e  t h e  a b b r e v i a t e d  c o m m a n d  t o  s e t  up  a t i t l e ,  GUIDE TO HOUSI NG.  
? • T GUIDE TO HOUSING

Wh a t  a b b r e v i a t e d  c o m m a n d  s k i p s  t wo  l i n e s ?  
? . S  2

On ONE L I N E ,
s e t  t h e  r i g h t  m a r g i n  i n c o l u m n  2 5 ,
a n d  s e t  up t h e  t i t l e ,  HOW TO REALLY SUCCEED.
Us e  a b b r e v i a t e d  c o m m a n d s .
? . RM 2 5 ; . T  HOW TO REALLY SUCCEED

On ONE L I N E ,  s k i p  t wo  v e r t i c a l  s p a c e s  
a n d  c r e a t e  t h e  c e n t e r e d  h e a d i n g ,  SUMMARY. 
U s e  a b b r e v i a t e d  c o m m a n d s .
? . S  2 ; . C; SUMMARY

U s i n g  a b b r e v i a t e d  c o m m a n d s  on t wo  s u c c e s s i v e  l i n e s ,  
c r e a t e  t h e  c e n t e r e d  h e a d i n g  I T MUST BE MAGIC 
t h e n  s e t  t r i p l e  s p a c i n g .
? . C ; IT MUST BE MAGIC

C o n t i n u e  . . .  s e t  t r i p l e  s p a c i n g  
? . S P  3

En d  o f  l e s s o n  " P O S T S T " .
Yo u  h a v e  a n s w e r e d  3 0  q u e s t i o n s ,  a n d  y o u  g a v e  t h e  r i g h t  a n s w e r  
7 0  t  i m e s  .
On 72  q u e s t i o n s  y o u r  a n s w e r  w a s  r i g h t  t h e  f i r s t  t i m e  y o u  g o t  t h e  
q u e s t i o n .

To c o n t i n u e  p u s h  RETURN.
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RUNOFF
Prefamiliarization
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N u m b e r s  on  t h e  d i a g r a m  a r e  k e y e d  t o  t h e  i t e m s  on  t h e  f a c i n g  
p a g e  .

9
f  E x p l a n a t i o n s 'a

j  Q u e s t i o n s

E x a m p le s

4
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P r e f a m i l i a r i z a t i o n  D i r e c t i o n s

T h i s  b o o k l e t  w i l l  a c q u a i n t  y o u  w i t h  som e o f  t h e  RUNOFF 
c o m m a n d s  y o u  w i l l  l e a r n  a b o u t  i n  t h e  i n s t r u c t i o n  w h i c h  f o l l o w s .  
R e a d  t h r o u g h  t h e  b o o k l e t  a t  y o u r  own p a c e .
T h e r e  i s  no  t i m e  l i m i t  f o r  d o i n g  t h i s .  F o l l o w  t h e  s t e p s  b e l o w  
a s  y o u  go o v e r  e a c h  c o m m a n d .

When y o u  h a v e  f i n i s h e d  t h e  b o o k l e t ,  t a k e  a f ew  m i n u t e s  t o  
r e v i e w  t h e  m a t e r i a l  i n  y o u r  m i n d ,  t h e n  g o  t h r o u g h  t h e  b o o k l e t  
o n c e  m o r e .  A g a i n ,  r e a d  a t  y o u r  own p a c e  a n d  f o l l o w  t h e  
i n s t r u c t i o n s  b e l o w .  You c a n  . a c k  u p ,  c h e c k  o v e r  d i f f e r e n t  
p a g e s ,  o r  l o o k  a n y w h e r e  i n  t h i s  b o o k l e t  a t  a n y  t i m e  y o u  w i s h .

How t o  U se  t h i s  Book

I E a c h  d o u b l e  p a g e  i n  t h i s  b o o k  e x p l a i n s  a r t u h u r r  commana,  
s h o w s  t h r e e  e x a m p l e s  o f  how t h e  com mand i s  u s e d ,  t h e n  s s k s  
y o u  t h r e e  q u e s t i o n s  w h e r e  y o u  h a v e  t o  u s e  t h e  c o m m a n d .  F o r  
e a c h  c o m m a n d ,  f i r s t  b r i e f l y  s c a n  b o t h  p a g e s .

2 The  f i r s t  p a g e  e x p l a i n s  w h a t  t h e  command d o e s ,  a n d  s h o w s  
t h e  f o r m a t  o f  t h e  c o m m a n d .  S t u d y  t h i s  i n f o r m a t i o n  a n d  l o o k  
a t  t h e  e x a m p l e s  p r o v i d e d  s o  t h a t  y o u  c a n  u n d e r s t a n d  how t h e  
com mand w o r k s  .

3 The  s e c o n d  p a g e  c o n t a i n s  t h r e e  q u e s t i o n s  y o u  s h o u l d  be  a b l e  
t o  a n s w e r  a f t e r  y o u  u n d e r s t a n d  t h e  e x p l a n a t i o n  on  t h e  f i r s t  
p a g e .  R e a d  e a c h  q u e s t i o n  a n d  w r i t e  t h e  a n s w e r  t o  t h a t  
q u e s t i o n  i n  t h e  s p a c e  w h i c h  f o l l o w s  i n  t h e  b o o k l e t .  I f  y o u  
n e e d  t o  f i g u r e  s o m e t h i n g  o u t ,  y o u  c a n  u s e  t h e  o t h e r  p a g e  o r  
t h e  m a r g i n s  f o r  w o r k  s p a c e .

4  When y o u  h a v e  f i n i s h e d  v h e  t h r e e  q u e s t i o n s ,  l o o k  t h e m  o v e r  
a g a i n .  C o m p a r e  y o u r  a n s w e r s  t o  t h e  e x a m p l e s  on  t h e  f i r s t  
p a g e  a n d  c h e c k  w h e t h e r  y o u r  a n s w e r s  a r e  c o n s i s t e n t  w i t h  t h e  
e x a m p l e s .  I f  y o u  c h a n g e  y o u r  m i n d  a b o u t  a n  a n s w e r ,  j u s t
c h a n g e  i t  t o  w h a t  y o u  t h i n k  t h e  new a n s w e r  s h o u l d  b e .

N one  o f  t h i s  w o r k  w i l l  b e  s c o r e d  a n d  t h e r e  i s  n o  t i m e  l i m i t
f o r  g o i n g  t h r o u g h  t h e  b o o k ,  b u t  y o u  s h o u l d  be  s u r e  t o  w r i t e
down t h e  a n s w e r s  y o u  d e c i d e  o n .
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PARAGRAPH
F o r m a t s  a  new p a r a g r a p h .

T h e  f o r m a t  o f  t h e  command i s

.P  i n d e n t ,  v e r t i c a l  s p a c i n g

T h e  i n d e n t  i s  t h e  n u m b e r  o f  s p a c e s  t h e  f i r s t  l i n e  w i l l  b e  i n d e n t e d .  
V e r t i c a l  s p a c i n g  i s  t h e  s p a c i n g  b e t w e e n  p a r a g r a p h s .

.P  5 , 1
B e g i n s  a  p a r a g r a p h  i n d e n t e d  5 s p a c e s  w i t h  a  v e r t i c a l  s p a c i n g  
o f  1 l i n e .

. P  8 , 2
B e g i n s  a  p a r a g r a p h  i n d e n t e d  8 s p a c e s  w i t h  a  v e r t i c a l  s p a c i n g  
o f  2 l i n e s .

.P  3 , 1
B e g i n s  a  p a r a g r a p h  i n d e n t e d  3 s p a c e s  w i t h  a  v e r t i c a l  s p a c i n g  
o f  1 l i n e .



W h at do  y o u  w r i t e  t o  s p e c i f y  a  new  p a r a g r a p h
m ade b y  s k i p p i n g  tw o  l i n e s  a n d  i n d e n t i n g  f i v e  s p a c e s ?

W h at command g i v e s  a  p a r a g r a p h  m ade b y  s k i p p i n g  o n e  l i n e  
a n d  i n d e n t i n g  e i g h t  s p a c e s ?

W h a t  i s  t h e  com m and f o r  a  p a r a g r a p h  m ade b y  s k i p p i n g  
o n e  l i n e  a n d  i n d e n t i n g  15 s p a c e s ?
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s t a n d s  f o r Tab Stops
S e t s  t a b  s t o p s  i n  t h e  c o lu m n  y o u  s p e c i f y .  
T h e  f o r m a t  o f  t h e  command i s

.T S  c o l u m n ,  c o l u m n ,  . . .

E a c h  c o lu m n  m u s t  b e  g r e a t e r  t h a n  ze r 'O ,  a n d  t h e y  m u s t  b e  
s p e c i f i e d  i n  a s c e n d i n g  o r d e r .
E a c h  .T S  command c l e a r s  t h e  p r e v i o u s  s e t t i n g  b e f o r e  s e t t i n g  
new t a b  s t o p s .

.T S  5 , 1 8 , 3 0
S e t s  t a b  s t o p s  a t  c o lu m n s  3 , 1 6 ,  . nd 30, 

.T S  10
S e t s  a  t a b  s t o p  a t  c o lu m n  1 0 .

.T S  8 ,  1 6 ,  2 4 ,  32
S e t s  t a b  s t o p s  a t  c o lu m n s  8 ,  1 6 ,  2 4 ,  a n d  3 2 .
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How d o  y o u  s e t  a  t a b  s t o p  i n  c o lu m n  33?

W r i t e  t h e  command t o  s e t  t a b  s t o p -  i n  
c o lu m n s  5 ,  1 8 ,  a n d  4 2 .

I f  y o u  h a v e  t a b  s t o p s  s e t  i n  c o lu m n  31 a n d  c o lu m n  4 5 ,  
how d o  y o u  c h a n g e  t h e  t a b  s t o p  i n  c o lu m n  31 t o  c o lu m n  1 8 ?  
W r i t e  t h e  com m and.
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s t a n d s  f o r  SKIP
T h i s  s k i p s  t h e  n u m b e r  o f  l i n e s  s p e c i f i e d .

T h e  f o r m a t  o f  t h e  command i s  

.S  n u m b er

T h e  n u m b e r  n  s p e c i f i e s  t h a t  n  l i n e s  w i l l  b e  s k i p p e d .

.S  5 s k i p s  f i v e  l i n e s  

.S  8 s k i p s  e i g h t  l i n e s .

.S  3 s k i p s  t h r e e  l i n e s



How do  y o u  s k i p  a  l i n e ?

W hat i s  t h e  com m and t o  s k i p  tw o  l i n e

W h a t  command s k i p s  4 l i n e s ?
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s t a n d s  f o r  P c l Q G  S l Z G

T h i s  d e s c r i b e s  t h e  a r e a  y o u r  t e x t  w : \ l l  o c c u p y  on  t h e  p a g e .

T h e  f o r m a t  o f  t h e  command i s  

.P S  l i n e s ,  c o lu m n s  o r  s p a c e s

L i n e s  s p e c i f i e s  how  h i g h  t h e  p a g e  o f  t e x t  w i l l  b e ,
a n d  c o l u m n s  ( s p a c e s )  s p e c i f i e s  how w i d e  t h e  p a g e  w i l l  b e .

.P S  4 0 , 6 0  s e t s  u p  a  p a g e  40 l i n e s  h i g h  b y  60 s p a c e s  w i d e .

.P S  6 6 ,  120  s e t s  u p  a  p a g e  66 l i n e s  h i g h  b y  120  s p a c e s  w i d e .

.P S  5 0 , 8 0  c r e a t e s  a  p a g e  50 l i n e s  h i g h  b y  80 c o lu m n s  ( s p a c e s )  w i d e .



W h at i s  t h e  command t o  s e t  a  p a g e  s i z e  40 l i n e s  h i g h  
b y  72 s p a c e s  w id e ?

S e t  u p  a  p a g e  45 c o lu m n s  ( s p a c e s )  w id e  a n d  55 l i n e s  h i g h .

S e t  u p  a  p a g e  132  c o l u m n s  w i d e  b y  66 l i n e s  h i g h .



s t a n d s  f o r Spacing
T h i s  s e t s  t h e  v e r t i c a l  s p a c i n g  b e t w e e n  l i n e s ,  

T h e  f o r m a t  o f  t .h e  command i s

.S P  n u m b e r

T h e  n u m b e r  n  s p e c i f i e s  t e x t  o n  e v e r y  n t h  l i n e .

.S P  1 s e t s  s i n g l e  s p a c i n g .

.S P  2 s p e c i f i e s  d o u b l e  s p a c i n g .

.S P  5 s e t s  l i n e  s p a c i n g  o n  e v e r y  f i f t h  l i n e .



S e t  d o u b l e  s p a c i n g  ( t e x t  o n  e v e r y  s e c o n d  l i n e )

S e t  t r i p l e  s p a c i n g .

S e t  l i n e  s p a c i n g  o n  e v e r y  f o u r t h  l i n e .
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s t a n d s  f o r CENTER
C e n t e r s  t h e  t e x t  w h i c h  f o l l o w s  

T h e  f o r m a t  o f  t h e  command i s

.C ;  t e x t

W h a t e v e r  c o m es  o n  t h e  r e s t  o f  t h e  l i n e  a f t e r  t h e  .C ;  i s  t a k e n  
a s  t h e  t e x t  t o  b e  c e n t e r e d .

.C?. DIRECTIONS
C e n t e r s  DIRECTIONS on a new l i n e .
. C ; COMMENTS
C e n t e r s  COMMENTS o n  a  new  l i n e .
.C;ABSTRACT
C e n t e r s  ABSTRACT o n  a  new  l i n e .
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W r i t e  t h e  command t o  c e n t e r  t h e  h e a d i n g  
CHAPTER 1 
o n  a  l i n e .

W h at i s  t h e  command w h i c h  c e n t e r s  t h e  h e a d i n g
SUMMARY
o n  a  l i n e ?

W h at command w i l l  c e n t e r  t h e  w o rd  LANGUAGES o n  a  l i n e ?
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s t a n d s  f o r  R i g h t

T h i s  s e t s  t h e  r i g h t  m a r g i n  t o  t h e  c o lu m n  s p e c i f i e d .

T h e  f o r m a t  o f  t h e  com m and i s  

. RM c o lu m n

No l i n e  o f  t e x t  o n  t h e  p a g e  w i l l  g o  b e y o n d  t h e  c o lu m n  s p e c i f i e d .

.RM 80 s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  80 

.RM 120 s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  120 

. RM 45 s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  4 5 .



W r i t e  t h e  command t o  s e t  t h e  r i g h t  m a r g i n  i n  c o lu m n

W h at  command s e t s  t h e  r i g h t  m a r g i n  i n  c o lu m n  20 ?

S e t  t h e  r i g h t  m a r g i n  t o  c o lu m n  1 3 2 .
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s t a n d s  for FILL
A d d s  e x t r a  s p a c e s  b e t w e e n  w o r d s  o n  e a c h  l i n e  s o  a s  t o  l i n e  u p  
t h e  r i g h t  m a r g i n  o f  t h e  t e x t  ( r i g h t  j u s t i f i e s  t h e  t e x t ) .

T h e  f o r m a t  o f  t h e  command i s

. F

. F  l i n e s  u p  t h e  r i g h t  m a r g i n  

. F  s e t s  f i l l  mode

. F  r i g h t  j u s t i f i e s  t e x t  b y  a d d i n g  e x t r a  s p a c e s  b e t w e e n  w o r d s .
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What do you w r ite  t o  s e t  f i l .  ‘...ode?

What command s p e c i f i e s  t h a t  th e  r ig h t  m argin i s  t o  be l in e d  up 

by ad d in g  sp a c e s?

What command g iv e s  r ig h t  j u s t i f i e d  t e x t ?
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Q u e s t i o n n a i r e

ID: D a t e :

D i r e c t i o n s

Each i t e m  c o n s i s t s  o f  a s t a t e m e n t  f o l l o w e d  b y  a s c a l e  w i t h  
s e v e r a l  s t e p s  m a rke d  o f f .  Read t h e  s t a t e m e n t .  D e c i d e  how 
s t r o n g l y  y o u  a g r e e  o r  d i s a g r e e  w i t h  i t ,  t h e n  c i r c l e  o n e  o f  t h e  
s t e p s  on  t h e  s c a l e  w h ic h  b e s t  d e s c r i b e s  w h a t  you  t h i n k  o f  t h e  
s t a t e m e n t .  The s a m p l e  q u e s t i o n  shows  how you  s h o u l d  do t h i s .  
W r i t e  down t h e  f i r s t  a n s w e r  you  t h i n k  o f ;  n e v e r  mind d e b a t i n g  
a b o u t  o t h e r  p o s s i b l e  a n s w e r s .

Take  a l l  t h e  t i m e  you  n e e d ,  b u t  do n o t  c h a n g e  a n y  a n s w e r s  
o n c e  y o u  h a v e  w r i t t e n  them down.  Do n o t  mark  b e t w e e n  s t e p s  on  
t h e  s c a l e .  I n s t e a d ,  p i c k  t h e  s t e p  on  t h e  s c a l e  w h ic h  i s  
c l o s e s t  t o  how y ou  f e e l .

S am ple  Q u e s t i o n

1 .  T o d a y ' s  w e a t h e r  i s  i d e a l

1-------------
S t r o n g l y
A g ree

— 2------
M i l d l y
A g ree

— 3 -------------------------

M i l d l y
D i s a g r e e

-------------- 4
S t r o n g l y
D i s a g r e e

— o ----
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1 .  Time p a s s e d  r a p i d l y  a s  I  was  w o r k i n g  on  t h e  c o u r s e .

1 -------------------------------------- 2 ------------------------ ---------------- 3 -------------------------------------- 4
S t r o n g l y M i l d l y M i l d l y S t r o n g l y
A g re e Agree o :. :c  g r e e D i s a g r e e

2 . I  d i d  n o t  u n d e r s t a n d  w h a t t h e  i n s t r u c t i o n was  s u p p o s e d
t o  t e a c h me a b o u t .

1 -------------- ------------------------2 ------------------------ ---------------- 3-------------------------------------- 4

S t r o n g l y M i l d l y M i l d l y S t r o n g l y
A g ree A g ree D i s a g r e e D i s a g r e e

3 . The l e s s o n  was  t o o  l o n g .

1 -------------- ------------------------2 ------------------------ ---------------- 3 -------------------------------------- 4
S t r o n g l y M i l d l y M i l d l y S t r o n g l y
A g ree A g ree D i s a g r e e D i s a g r e e

4. I ' d  l i k e  t o  l e a r n  m ore  a b o u t  RUNOFF.

1 -------------- -------------------------2 ------------------------ -----------------3 -------------------------------------- 4
S t r o n g l y M i l d l y M i l d l y S t r o n g l y
A g ree A g ree D i s a g r e e D i s a g r e e

5 . N o t h i n g  was  u n n e c e s s a r i l y  r e p e a t e d .

1 -------------- ----------------------- 2 --------- -------------- ----------------3 ------------- ------------------------- 4

S t r o n g l y M i l d l y M i l d l y S t r o n g l y
A g re e A g ree D i s a g r e e D i s a g r e e

6 . I  w o u ld  h a v e  l e a r n e d  more f rom  a  r e g u l a r  c l a s s r o o m
l e s s o n .

1 -------------- ------------------------ 2 ------------------------ ---------------- 3--------------------------------------- 4

S t r o n g l y M i l d l y M i l d l y S t r o n g l y
A g re e A gree D i s a g r e e D i s a g r e e
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7 .  The  i n s t r u c t i o n a l  m a t e r i a l  was  v e r y  c l e a r .

1-------------------------------------- 2---------------------------------------- 3---------------------------------------4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g re e  A g r e e  D i s a g r e e  D i s a g r e e

8 . The  t h i n g s  c o v e r e d  i n  t h e  l e s s o n  w e r e  i n t e r e s t i n g .

I-------------------------------------- 2 ---------------------------------------- 3---------------------------------------4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g ree  A g re e  D i s a g r e e  D i s a g r e e

9 .  The c o u r s e  r e p e a t e d  a l o t  o f  t h i n g s  I  a l r e a d y  knew.

I-------------------------------------- 2 ---------------------------------------- 3---------------------------------------4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g ree  A g re e  D i s a g r e e  D i s a g r e e

10 .  I  w ou ld  b e  i n t e r e s t e d  i n  t a k i n g  more  i n s t r u c t i o n  
p r e s e n t e d  on  t h e  c o m p u t e r .

I-------------------------------------- 2 -----------------------------------------3---------------------------------------4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g re e  A g ree  D i s a g r e e  D i s a g r e e

11 .  T h e r e  w e r e  t h i n g s  l e f t  o u t  o f  t h e  l e s s o n  t h a t  I  t h o u g h t  
s h o u l d  h a v e  b e e n  i n c l u d e d .

1 -------------------------------------- 2 ---------------------------------------- 3--------------------------------------- 4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g re e  A g ree  D i s a g r e e  D i s a g r e e

1 2 .  The p u r p o s e  o f  e a c h  p a r t  o f  t h e  l e s s o n  was  c l e a r l y  
e x p l a i n e d .

1 -------------
S t r o n g l y
A g ree

— 2 ------
M i l d l y
A gree

— 3------------------------------------ 4
M i l d l y  S t r o n g l y
D i s a g r e e  D i s a g r e e
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13 .  I  know RUNOFF w e l l  e n o u g h  t o  t r y  u s i n g  i t  i n  my 
w o r k ,  i f  I  h a d  t o .

1-------------------------------------- 2-----------------------------------------3--------------------------------------- 4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g ree  A g re e  D i s a g r e e  D i s a g r e e

14 .  N o t  e n o u g h  q u e s t i o n s  w e r e  a s k e d  i n  t h e  l e s s o n  t o  make 
s u r e  I  h a d  l e a r n e d  a n y t h i n g .

1 -------------------------------------- 2 -----------------------------------------3--------------------------------------- 4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g re e  A g re e  D i s a g r e e  D i s a g r e e

1 5 .  The i n s t r u c t i o n  was  p r e s e n t e d  i n  s m a l l  e n o u g h  s t e p s  f o r  
me t o  l e a r n  i t  e a s i l y .

I-------------------------------------- 2 -----------------------------------------3--------------------------------------- 4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g r e e  A g r e e  D i s a g r e e  D i s a g r e e

1 6 .  T h e r e  w e r e  e n o u g h  o p p o r t u n i t i e s  t o  t r y  o u t  w h a t  was  
b e i n g  e x p l a i n e d .

I-------------------------------------- 2-----------------------------------------3--------------------------------------- 4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g re e  A g ree  D i s a g r e e  D i s a g r e e

17 .  I ' c o u l d n ' t  w a i t  f o r  t h e  c o u r s e  t o  b e  d o n e  w i t h .

I-------------------------------------- 2 -----------------------------------------3---------------------------------------4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g ree  A g ree  D i s a g r e e  D i s a g r e e

1 8 .  L e a r n i n g  v i a  c o m p u t e r  i s  f u n .

1 -------------------------------------- 2-----------------------------------------3--------------------------------------- 4
S t r o n g l y  M i l d l y  M i l d l y  S t r o n g l y
A g r e e  A g re e  D i s a g r e e  D i s a g r e e
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19. This presentation was too simple for the level at which 
I am accustomed to working.

1 ---------
Strongly
Agree

---------------- 2 -----------------
Mildly
Agree

--------- 3-------------
Mildly
Disagree

------------ 4

Strongly
Disagree

2 0 . Before this instruction, I k n e w  nothing about RUNOFF.

1 ---------
Strongly
Agree

----------------2 -----------------
Mildly
Agree

--------- 3-------------
Mi l d l y
Disagree

------------ 4
Strongly
Disagree

2 1 . I think the lesson was too short.

1 ---------
Strongly
Agree

----------------2 -----------------
Mil d l y
Agree

--------- 3-------------
Mil d l y
Disagree

------------4

Strongly
Disagree

2 2 . The instruction was boring.

1 ------------------------------ 2 --------------------------- 3------------- ------------4
Strongly Mi l d l y  M i l d l y  Strongly
Agree Agree Disagree Disagree
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APPENDIX H

CONSENT FORM, CHECKLIST, INFORMATION SHEET



I n f o r m a t i o n  and  C o n s e n t  Form

D a t e :  /  /

T h i s  s t u d y  c o m p a r e s  t h e  e f f e c t i v e n e s s  o f  d i f f e r e n t  
m e t h o d s  o f  t e a c h i n g  v i a  Com pute r  A s s i s t e d  
I n s t r u c t i o n .  P a r t i c i p a t i o n  i s  v o l u n t a r y ,  and  you  
c a n  w i t h d r a w  a t  a n y  t i m e .

A t  t h e  c o n c l u s i o n  o f  t h i s  s t u d y ,  t h e  r e s u l t s  w i l l  1 
made a v a i l a b l e  f o r  y o u r  i n f o r m a t i o n ,  i f  y ou  w i s h .

Your
Name:

P h o n e :  L o c a t i o n :

B e s t  t i m e  t o  c o n t a c t :
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C h e c k l i s t  o f  P r o c e d u r e s

Name:_____________________  P h o n e :___________  D a t e : ________

1 .___ I_| C o n s e n t  Form

2 .___|___l A s s i g n  t o  C e l l ,  ID :________________________

3 .___ I_[ I n f o r m a t i o n  S h e e t

4 .  I_| P r e f a m i l i a r i z a t i o n

5 .  |_| T e r m i n a l  S e s s i o n

LOGIN,

TTY WIDTH 8 0 ,  FILL 0 ,  LC, NO FORM 

RUN ________________________

6 . |_|Run POSTST

7 .  |_|Run DIGEST

8 . |_l A t t i t u d e  Q u e s t i o n n a i r e

9 .  |_|B a c k u p  o f  p a t h  f i l e

1 0 .  |_|Run  YOKING, COPY / X / T ,  Run GN0SIS

LOAD _______________ .ALG, LG OUT

NSAVE

1 1 .  |_[ D e b r i e f i n g

Seq
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Name:

Your  ID i s

G e n e r a l  I n s t r u c t i o n s

T h i s  i n s t r u c t i o n  w i l l  t e a c h  y ou  how t o  u s e  RUNOFF, a 
t e x t - f o r m a t t i n g  p r o g r a m .

. I f  you  do n o t  know how t o  l o g  i n  t o  t h e  c o m p u t e r  s y s t e m  and  
s t a r t  t h e  i n s t r u c t i o n a l  p r o g r a m ,  t h i s  w i l l  be  do n e  f o r  y o u .  You 
w i l l  be  a u t o m a t i c a l l y  l o g g e d  o u t  b y  t h e  p r o g r a m .

The i n s t r u c t i o n a l  p r o g r a m  w i l l  p r e s e n t  i n f o r m a t i o n  and  a s k  
you  q u e s t i o n s  b a s e d  on  t h a t  i n f o r m a t i o n .  T h i n k  a b o u t  y o u r  
a n s w e r ,  t h e n  t y p e  i t  i n  t o  t h e  t e r m i n a l .  Take  a s  much t i m e  a s  
you  n e e d .

When you  h a v e  t y p e d  i n  y o u r  r e s p o n s e  t o  e a c h  i t e m ,  p r e s s  t h e  
RETURN k e y  on  t h e  t e r m i n a l  s o  t h a t  t h e  p r o g r a m  knows y ou  
a r e  f i n i s h e d  e n t e r i n g  i n f o r m a t i o n .  I f  you  d o n ' t  know a n  a n s w e r ,  
t y p e  a  q u e s t i o n  m a r k ,  " ? "  and  p r e s s  RETURN.

Be c a r e f u l  t o  o n l y  p r e s s  t h e  RETURN k e y  ONCE f o r  e a c h  a n s w e r .

I f  you  w a n t  t o  c h a n g e  a n  a n s w e r  and  h a v e  n o t  y e t  p r e s s e d  t h e  
RETURN k e y ,  you  c a n  e r a s e  a c h a r a c t e r  a t  a t i m e  by  p r e s s i n g  
t h e  DELETE (RUBOUT) k e y .  F o r  e x a m p l e ,  i f  you  w a n t  t o  e r a s e  t h e  
l a s t  f o u r  c h a r a c t e r s  you  h a v e  j u s t  t y p e d ,  you  w ou ld  p r e s s  t h e  . 
DELETE key  f o u r  t i m e s .

The t e r m i n a l  k e y b o a r d  i s  j u s t  l i k e  a t y p e w r i t e r  k e y b o a r d ,  
w i t h  a few e x t r a  k e y s  a d d e d .  You w i l l  o n l y  n e e d  t h e  RETURN 
k e y ,  h o w e v e r ,  and p e r h a p s  t h e  DELETE k e y .  You do n o t  n e e d  t h e  
o t h e r  k e y s  f o r  t h i s  i n s t r u c t i o n .  The t e r m i n a l  k e y b o a r d  h a s  t h e  
n u m b e rs  1 t h r o u g h  0 ,  and  b o t h  l o w e r  c a s e  ( s m a l l )  and  c a p i t a l  
l e t t e r s .  T h i s  i n s t r u c t i o n a l  p r o g r a m  w i l l  t a k e  a n s w e r s  i n  e i t h e r  
l o w e r  c a s e  o r  c a p i t a l  l e t t e r s .  Do n o t  u s e  t h e  l o w e r  c a s e  l e t t e r  
" 1"  f o r  t h e  number  " 1 " .
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